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FOREWORD

This document contains the Equipment Thermal Reﬁuirements
Characteristics and Constraints Catalogues developed by Martin
Marietta Corporation, Denver Division under Contract NASS—29670.

The catalogues contained herein were developed under the
above comtract titled Space Tug Thermal Control for the.Nationél
Aeronautics and Space Administratlion, George C. Marshall Space
Flight Center with Mr. Jack D. Loose of the Astronautics Labora-

tory, Propulsion and Thermal Branch serving as the Technical

¢

Monitor.

The major contributor to the completion of the data is ac-

knowledged: Solomon H., Eichenbaum.
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INTRODUCTION AND SUMMARY

The Space Tug Thermal Control Study contained two tasks
assoclated with the catgloging of equipment thermal require-
ments, physical characteristics and conSt?aints. In satisfac-
tion of these tasks a Data Bank program was developed te pro-
vide a means of standardizing the method of cataloging while
using the computer to handle the data and format the data into
the desired catalogues.

During the course of the study 109 components were catalogued
and included in the Data Bank. A standardized method was selec-
ted Eor describing each component as éhown in Section 1. Each
subsystem of the Avionics Syétem is described on a subsystem
header page which describes the types of components included
within the subsystem, the quantity requirements, target weigﬁts,
target powér and ralative comments. The individual components
listed within eacﬁ subsystem are not necessarily a complete
list of candidate items but do represent several of the presently
available components for consideration in a Tug application.

Section 1 does summarize all of the data obtained during the
study which was complete enough to fill the imput reqﬁirements
of the Data Bank pfogram.

Seétion 2 the Thermal Requirements catalogue summarizes the

data from Section 1 in a form which emphasizes the Tug mission



modes and thé temperature requirements of each compﬁnent as
they would relate to the mission modes.

Section 3 the Physical Characteristics and Constraints Cata-
logue summarizes the data from Section 1 in a form for use by
the thermal designer.

The.data bank is a dynamic program in that addifions or
deletions &o the 1ist of components will not alter its use. A
further description of the program and input requirements is

contained in Referénce 1.

REFERENCES

1. T. L. Ward, '"Space Tug Thermal Control Equipment Thermal
Requirements Characteristics and Constraints Catalogue
User's Guide." MCR-74-144, Martin Marietta Corporation,
April 1974,
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Page I-1

SPACE TUG EQUIPMENT DATA BANK

THE SPacE TUG EQUIPMENT DATA BANK HAS BEEN PREPARED
FOR NASA/MSFC UNDER CONTRACT NUMBER NAS 8-29670,

THIS DOCUMENT CONTAINS THE RAW DATA OF At( EGQUIPMENT
ITEMS IDENTIFIED FOR POTENTIAL APPLICATION T0 THE
SPACE TUG SYSTEM,

THE FOLL.OWING DATA IS INCLUDED IN THIS DOCUMENT
EQUIPMENT THERMAL REQUIREMENTS
EQUIPMENT PHYSICAL CHARACTERISTICS

EQUIPMENT CONSTRATINTS

THIS DOCUMENT WAS PREPARED 8Y THE MARTIN MARIETTA
AEROSPACE CORPORATION AND HAS SUBMITTED TO NASA/
MSFC ON 1 MAY 1974

QUESTIONS CONCERNING THE DATA CONTAINED HEREIN
SHOULD RBRE DIRECTED TO

MR, TERRY L. WARD

PHONE 303-794-5211

EXTENSION 4702

THE SYSTEMS AND SUBSYSTEMS DESCRIBED HEREIN ARE DEFINED
- BY AND IN ACCORDANCE WITH
BASELINE TUG DEFINITION DOCUMENT
REVISION A

DATED JUNE 26+ 1972

RELEASED BY '
PRELIMINARY DESIGN OFFICE

PROGRAM DEVELGPMENT
GEORGE C. MARSHALL SPACE FLIGHT CENTER
NATIONAL 'AERONAUTICS AND SPACE ADMINSTRATION



AVIONICS SYSTEM : PAGE I-2
EXTT LT _

THE DATA CONTAINED IN THE AVIONICS SYSTEM SECTION PRFETAINS TO
THOSE CANDIDATE EQUIPMENT ITEMS WwHICH HAVE BEEN IDENTIFIED FOR
APPLICATION TO THE FOLLOWING SUBSYSTEMS

GUIDANCEs NAVIGATION AND CONTROL
DATA MANAGEMENT

COMMUNICATIONS

INSTRUMENTATION

ELECTRICAL POWER



GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM PAGE I-3
L L N T LT L T T o

AR A LT TR L R LT e e T S I LT T T L Y

EQUIPMENT QUANTITY - WEIGHT POWER REMARKS +
ITEM . + ] ¢+
(POUNDS) (WATTS) ' +h 2+
. + 3 +
’
(EARTH) V
#ﬂ##ﬁﬂ#ﬁ##ﬂﬂ#ﬂ'ﬁﬂ####ﬁiiﬁi##ﬁﬁﬂ##ﬁ#&#ﬁﬁ*Gﬁﬂﬁ*#i#**ﬁ##Qﬂﬁ#ﬁ*ﬂﬂi#ﬂﬁ#ﬁﬁiﬁﬂ
MU 2 . 80, 40, MOUNTED aT POSITION 1 WITH -
X : STAR TRACKER.
STYAR TRACKER 2 " 50, 18, POSITION 1
ELECTRONICS 2 24.
HORIZON SCANNER 2 70, 34, POSITION 3s POSSIBLY
ELECTRONICS 2 10. DEPLOYED.
LASER RADAR (A) 2 T0. 155. POSITION 2+ W/3 POSITION
ELECTRONICS (A} 2 20. MIRROR YAG
TELEVISION {A) 2 20. 10, POSITION 2+ FORWARD LOOKING
s+ ZOOM,s ONE GIMBAL.
ACS ELECTRONICS 2 28. 18.5 ‘ :
SUN SENSOR 2 0.8 0.0 MOUNTED ON EXTERIOR AT
POSITION 2 AND 4
el L g P — - e oy e N A ane e e e s I gy g S A S s S T o dp
TOTALS 372.8 279.5

LA A4 a d Al T2 Lol Yy 2y ety ey Ry Y

NOTES  (A) INCLUDED IN RENDEZVOUS AND DOCKING CATEGORY OF MASS
- PROPERTIES.
RGEBDEHGURRBER BRI GR RGOSR RB RSB L ORI RE LIS R BRI ORDIR SO RBEDIEIOBRIADGRLSOBD

TIMELINES

CONTINUOUS OPERATION
IMU
- ACS

HORIZON SCANNER#
STAR TRACKER hd

SUN SENSOR #
15431 TO 16,06y 18,45 TO 19.209 23,40 T0 24,25
36050 TO 37.35! 60.60 TO 61.35! 32.28 TO 83.03
87.54 TO BB.29y 90,59 TO 91.34

-LASER RADAR ] 60.35 TO 61.35%

TELEVISION L] 60.85 TO 61,35

AUTOCOLLIMATOR WAS EXCLUDED FROM CATALOG SINCE IT APPEARS THAT HORIZON
SCANNER CAN BE ATTACHED DIRECTLY TO IMU THERE BY AVOIDING THE NEED FOR
THE AUTOCOLLIMATOR, '

RATE GYROS WHERE INCLUDED IN CATALOG HOWEVER NO FIRM REQUIREMENT HAS
BEEN ESTABLISHED, |



SPACE TuG FQUIPMENT DATA BANK FINAL DATA PAGE I-4
THERMAL REQUIREMENTSs PHYSICAL CHARACTERISTICSs AND CONSTRAINTS
AVIONICS SYSTEM

GUIDANCF NAVIGATION AND CONTROL SURSYSTEM
LA L R L g g R e

I#U .1 CAROUSEI 58 .DELCO ELECTRONICS P/N 788609]1~011
DESIGN OPERATING CASE TEMPERATURF ) . 289, TO 319, DEG. K
{ 60. TO 115. DEGa F)
NON-OPERATING AND STORAGE CASE TEMPERATURE 236, TO 344, DEG, K
. { "350 TO 1600 DEG. F)
ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 287« TO 319. DEG. K

( 57. 70 115. DEG. F)
QUALIFICATION TEST TEMPERATURE REQUIREMENTS 286s 7O 321. DEG. K
( 56, TO 118. DEG. F)
PACKAGE SHAPE RECTANGULAR
PACKAGE SIZE ® LENGTH 57.7 # WIDTH 27.9 # HEIGHT 30,5 CENTIMETERS
- LENGTH 22,7 # WIDTH 11,0 # HEIGHT 12,0 INCHES
PACKAGE AREA 8440.0 SQ. CENTIMETERS *# 1308,2 SQ@, INCHES -

PACKAGE VOLUME 49102.,2 CU, CENTIMETERS # 2996.,4 ClU, INCHES
CASE MATERIAL ALUMINIUM

CASE WEIGHT 9.1 KILOGRAMS = 20,0 POUNDS

TOTAL WEIGHT 36,3 KILOGRAMS # 80.0 POUNDS

SURFACE PROPERTIES ‘ _ALPHA = 0,900 # EMISSIVITY = 0,900

INPUT STEADY STATE POWER 95, WATTS #a . _
- 21.0 AT 297, DEGs 94,0 AT 211, DEG (WATTS AT DEG. KELVIN)
21.0 AT 75, DEGs 94,0 AT -80, DEG (WATTS AT DEG. FAHRENHEIT)
QUTPUT POWER 0., WATTS #% MILLI-WATT OQUTPUT
THERMAL DESIGN ACTIVE #  PASSIVE
LA LD L LT T L R Ry gy Y N g B A R R R ey
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS .
NON MISSION ON-TIMES #PRELAUNCH YES® ASCENT YES® REENTRY OFF
MISSION ON-TIMES # SHUT/TUG ON® TUG/ORBIT ON* TUG/PAY ON
MARRIED WITH MAGIC 352 COMPUTFR :
MOUNT WITH Z-aXIS ALONG LONGITUDNIAL AXIS
MAX CABLE LENGTH 1.8 METERS (6.0 FFET)
QUALIFIED FOR 9 HOUR MISSION
OPERATIONAL IN 8 HOURS. :
#u*uﬁ#un#ﬂiﬁ*ﬁ##ﬁ*iuiﬂ**#ﬁﬁ&ﬁ#»u#uﬁaﬁﬁ#ﬂ**ﬂﬁﬂ*#§§ﬁﬂﬁ#§##4##ﬁﬁ#&§*#
THE CAROUSEL 5B IMU IS DESIGNED AND BUILT RY
DELCO ELECTRONICS DIVISION OF GENERAL MOTORS CORPORATION
6767 HODILLISTER AVE. GOLTAs CALIFORNIA 93017
THE DATA CONTAINED HERFIN WaS 0OBTAINED FROM _
MR, BILL CaATTOI PHONE 805-968~101]1 EXTENSION 623
THIS IMU IS CURRENTLY IN A PRODUCTION PHASE AND IS BEING
PROCURED BY SaMSO FOR USE ON THE TITAN 3C TRANSTAGE AS THE SINGLE
GUIDANCE SENSOR FOR THIS SYSYEM IT IS MARRIED TO THE MAGIC 352
COMPUTER ALSO BUILT BY DELCO AND SUPPLIED AS A TwO PACKAGE SYSTEM,
THE IMU IS A 4 GIMBAL SYSTEM AND IS QUALIFIED FOR A 9 HOUR MISSION
THIS IMU IS SCHEDULED TO FLY FOR THE FIRST TIMF IN 1973, A SINGLE
28 VDC SOURCE IS REQUIRED INTERCONNECTING CABLE WITH THE COMPUTER
IS LIMITED TO 1.8 M ( 6 FT), THE GIMRAL SFT IS INTERNALLY SHOCK
MOUNTED, THE CaSE IS PRESSURIZED TO 11.7 N/CM SQ (17 PSIA) AND THE
UNIT IS DESIGNED WITH AN INTERNAL ACTIVE THERMAL CONTROL SYSTEM
COMPRISED OF A FAN AND THERMOSTATICLY CONTROLLED HEATERS. THE UNIT
IS DESIGNED TO FUNCTION WITHIN & MAXIMUM POWER RUGET OF 205 WATTS.
APPROXIMATELY 8 HOURS ARE REQUIRED FROM PGWER ON TO GO-INERTIAL,

REF, BROCHUREs UNIVERSAL SPACE GUIDANCE SYSTEM, DELCO ELECTRONICS



SPACE Tus EQUIPMENT DATA BANK FINAL DATA PAGE 1I-5
THERMAL REQUIREMENTSs PHYSICAL CHARACTERISTICS, AND CONSTRAINTS
AVIONICS SYSTEMS
BUIDANCE NAVIGATION AND CONTROL
LR 2 X I Y P e Y T P Y
IMU- 2 NIS 200 NORTHOP CORP ELEC DIV
DESIGN OPERATING CASE TEMPERATURE 219« TO 344. DEG. K
- ( =65, TO 160. DEGe F)
NON-OPERATING AND STORAGE CASE TEMPERATURE 219+ TO 3474 DEGs K
: { =65, TO 165. DEGe F)
ACCEPTANCE TEST TEMPERATURE RFQUIREMENTS 219 TO 3444 DEG. K
: : { =65« 7O 160. DEGs F)
- QUALIFICATION TEST TEMPERATURE REQUIREMENTS 219e TO 344. DEGs K
' { -65. TO 160, DEG. F)
PACKAGE SHAPE CYLINDRICAL '
PACKAGE SIZE # LENGTH 30.5 # WIDTH G.7 # HEIGHT 0.0 CENTIMETERS
LENGTH 12.0 # WIDTH 3.8 ® HEIGHT 0.0 INCHES

PACKAGE AREA 2433,8 SQ. CENTIMETERS * 37742 SQs INCHES
PACKAGE VOLUME 89207 CU, CENTIMETERS * 544,4 CU. INCHES
CASE MATERIAL ALUMINUM

CASE WEIGHT led4 KILOGRAMS ¢ 3.0 POUNDS

TOTAL WEIGHT TeT KILOGRAMS # 17.0 POUNDS

SURFACE PROPERTIES ALPHA = 0,90 # EMISSIVITY = 0,90
INPUT STEADY STATE POWER 70, WATTS =+

QUTPUT POWER 0, WATTS ##

THERMAL DESIGN. ACTIVE # PASSIVE

BREHB UGB R DB BH PRI SV TSRS RSB R R HFSE IR P E RS E ORISR BRSBTS EEND
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS
NON MISSION ON=TIMES #PRELAUNCH YES® ASCENT YES® REENTRY OFF
MISSION ON=TIMES # SHUT/TUG ON® TUG/ORBIT ON#% TUG/PAY ON
UNIT IS DESIGN FOR AIRCRAFT USE WITH COOLING ACHIEVED BY AIRCRAFT
AIRFLOW AND HEAT EXCHANGER
FAST START TN 17 SECONDSs NORMAL START 3 MINUTESsUNIT IS THERMAL
STABILIZED IN 15 MINUTES UNIT IS PAINTED GRAY COLOR STD MIL SPEC
MEAT EXCHANGER IS 5 IN BY 7 IN BY 0.5 IN THICK,.
UNIT IS MARRIED TO AIRCRAFT COMPUTER
- X-T--3-1-7.] ﬂi#ﬁ#ﬂ**##ﬂ#ﬁﬂ-ﬁ#ﬁﬂ%ﬁ#ﬂ####ﬂ-* [ X-X-X-X.F. 2 X-3-0-X X 3% -3-3-F.X-F ¥ 0¥ 3. ¥ 4% F ¥ ¥
THE NIS 200 IMU IS DESIGNED AND BUILT BY
NORTHROP CORPORATION ELECTRONICS DIVISION
NORWOODs MASSACHUSETTS 02062
THE DATA CONTAINED HEREIN WAS OBTAINED FROM
MR LEOQ SPIEGEL PHONE 617«762-5300 EXTENSION 337
THE NIS=200 IS BASICALLY AN AIRCRAFT IMU AND REQUIRES EXTENSIVE
REDESIGN IN ORDER FOR IT TO QUALIFY FOR A SPACE ENVIRONMENT, THE
UNIT HAS BEEN SELECTED TO BE USED ON THE NORTH AMERICAN ROCKWELL
Bl ATTACK BOMBER.THE UNIT IS A 3-AX1S / 4 GIMBAL PLATFORM. UNIT
WILL BE PAINTED PER CUSTOMER THERMAL REQUIREMENTS.

REF, NORTHOP BROCHURE NIS-200 FAMILY OF INERTIAL PLATFORMS,



SPACE Tuec EQUIPMENT DATA BANK FINAL OATA PAGE I-6
THERMAL REGUIRFMENTSs PHYSICAL CHARACTERISTICSs AND CONSTRAINTS
AVIONMICS SYSTEM

GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM
AR L e R L e 2 LT T L T R )

IMG 3 VIKING 1QU HAMILTON STANDARD  SC736300
DESIGN OPERATING CASE TEMPERATURF ' . 32%,., TO 330, DEGe K
( 125. TO 135, DEG. F)
NON-QPERATING AND STORAGE CASE TEMPERATURE 236, TO 325. DEG. K
{ =35, TO 125 DEG. F)
ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 255. T0 297, DEGs K

{ 0. TO 75, DEGe F)
QUALIFICATION TEST TEMPERATURE REQUIREMENTS 241, TO 300. DEG. K
' { -25. TO 80, DEG. F}
PACKAGE SHAPF RECTANGUL AR
PACKAGE SIZE # LENGTH 29,0 # WIDTH 25.4 ®* HEIGHT 19,0 CENTIMETERS
LENGTH 1le4 # WIDTH 1040 # HEIGHT Te5 INCHES

PACKAGE AREA 354149 SQs CENTIMETERS *# 549.0 SQ. INCHES
PACKAGE VOLUME 14010.9 CHe CENTIMETERS # 855,0 CU, INCHES
CASE MATERIAL BERYLLIUM

CASE WEIGHT 6.8 KILOGRAMS # 15.0 POQUNDS

TOTAL WEIGHT 13.8 KILOGRAMS # 30.5 POUNDS

SURFACE PROPERTIES ALPHA = 0.85 # EMISSIVITY = 0,85

INPUT STEADY STATE POWER 45, WATTS ## WARMUP IS TEMP DEPENDENT
5.0 AT 311, DEGs S0.0 AT 241, DEG (WATTS AT DEG. KELVIN)
S.0 AT 100, DEGs 50,0 AT =25, DEG (WATTS AT DEG. FAHRENHEIT)
NDUTPUT POWER 0.0 WATTS ##
THERMAL DESIGN ACTIVE & PASSIVE
LR LR AL L EL R LR LY LY ENE YRR N YRR R YR Y Y R R R T
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS
NON MISSION ON=TIMES #PRELAUNCH YES® ASCENT YES® REENTRY OFF
MISSION ON-TIMES # SHUT/TUG ON® TUG/ORBIT ON® TUG/PAY ON
THE UNIT IS MARRIED TO HDC=-402 COMPUTER.CABLE LENGTH 5, FT BETWEEN
IMU AND COMPUTERL.UNIT IS MOUTED WITH ITS X-AXIS ALONG LONGITIDUAL
AXIS OF VEHICLEWLUNIT IS ENVIRONMENTS TEMPERATURFE DEPENDENT AT-30
DEG.C OPERATIONAL IN 121 MINUTES,AT 24 DEG. C OPERATIONAL IN 45
MINUTES, UNIT WAS BUILT FOR VIKING PROGRAM AND IS POWERED UP 3HRS
PRIOR TO MARS REENTRY,

#*###a#***###**ﬁ#ﬁ*ﬂ#ﬂ&###&**###*#ﬁﬂ&#b#*i#&###***ﬁ###*ﬂﬂ###*ﬁiﬁ##
THE INERTIAL REFERENCE UNIT IS DESIGNED AND SBUILT 8Y
HAMILTON STANDARD SYSTEM CENTER
1690 NEW BRTITAIN AVE.FARMINGTON CONN,06032
THE DATA CONTAINED HEREIN WAS OBTAINED FROM
MR KEN BILLYERD PHONE 303-794=5211 EXTENSION 4632
THIS UNIT IS DESIGNED FOR THE VIKING PROGRAM WHICH REQUIRES
A REDUNDANT SYSTEM CAPASILITY THAT THIS UNIT HAS. UNIT POWER IS
SUPPLIED BY A SINGLE CABLE CONNECTIONSITS INPUT VOLTAGE IS 28 VOLT
UNRFGULATED ,UNTT HAS A REDUNDANT POWER SUPPLY IN PACKAGE AND IS
' CAPABLE OF OPERATING OF EITHER POWER SUPPLY.
UNIT IS MARRIED TO THE HONEYWELL HDC-402 COMPUTER IN THE VIKING
PROGRAM,

REF, INERTIAL REFERENCE UNIT PART NUMBER SC736300 MAMILTON
STANDARD SYSTEM CENTER, '



SPACE TUG EQUIPMENT DATA BANK FINAL DATA PAGE I-7
THFERMAL REQUIREMENTSs PHYSICAL CHARAGCTERISTICSs AND CONSTRAINTS
AVIONICS SYSTEM

GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM
T T TR T e B Ly N YT T RS s

IMU 4 MICRON ESG _ - AUTONETICS RI ,
DESIGN OPERATING CASE TEMPERATURE 219. TO 344. DEGe K
' . ( =65, TO 160s DEGo F)
NON=OPERATING AND STORAGE CASE TEMPERATURE 21l1. TO 368, DEG. K
: ( =80, TO 203. DEG, F)
ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 219, TO 344, DEG. K

{ -65. TO 160 DEG. F)
QUALIFICATION TEST TEMPERATURE REGQUIREMENTS 219. TO 344. DEGe K
‘ { =65, TO 160, DEGs F)
PACKAGE SHAPE RECTANGULAR
PACKAGE SIZE # LENGTH 20.3 # WIDTH 17.8 # HEIGHT 9.1 CENTIMETERS
LENGTH 8.0 # WIDTH Te0 # HEIGHT 3.6 INCHES

FACKAGE AREA 1419.4 SQ. CENTIMETERS *# 220.,0 SQ. INCHES
PACKAGE VOLUME 3303.6 Clla CENTIMETERS *# 201,86 CU,s INCHES
CASE MATERIAL ALUMINUM

CASE WEIGHT L 1. KILOGRAMS = 4.0 POUNDS

TOTAL WEIGHT 4.5 KILOGRAMS # 10,0 PCUNDS

SURFACE PROPERTIES ALPHA = 0.90 & EMISSIVITY = 0.90
INPUT STEADY STATE POWER 50.0 WwATTS ##

QUTPUT POWER 0.0 WATTS #%

THERMAL DESIGN ACTIVE # ACTIVE

BOJBBBEBER S RIHBOLER IR SR BSOS ARG RSR OGRS AR B RGO R TR

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS
NON MISSION ON=TIMES #PRELAUNCH YES# ASCENT YES® REENTRY OFF
MISSION ON-TIMES ® SHUT/TUG ON® TUG/ORBIT ONnN# TUG/PAY ON
THE MICRON IS IN THE DEVELOPMENT STAGE AT PRESENT TIME FOR WRIGHT
PATTERSON AIR FORCE AVIONICS. THE PROGRAM WILL 60 INTO PHASE 2
AT END OF YEAR WITH EXPECTED PRODUCTION IN 1977. UNIT IS DESIGN
FOR ATIRCRAFT AND STRATEGIC CRUISFE MISSILES, UNIT AT PRESENT IS
DESIGN WITH AN ACTIVE COOLING SYSTEM USING FORCED COOL AIR AND
caLn PLATE. UNTT CAN BE MODIFIED FOR SPACE ENVIRONMENT AND USE OF
A PASSIVE THERMAL DFESIGN. ALl DATA IS PRELIMINARY INFORMATION
P - F R JUEFEY e 2 Y R Y rr ey -2 1. LY.L -2 8 2L S0 kL R R L g g 2L gL kL]
THE MICRON ESG NAYIGATION IS DESIGN AND BUILT BY THE
AUTONETICS DIVISION OF ROCKWELL INTERNATIONAL
3370 MIRALOMA AVENUE ANAHEIMs CALIFORNIA 92803
THE DATA CONTAINED HEREIN WAS OBTAINED FROM
MR ROBERT D, FAGALY PHOMNE 216-647-5058 EXTENSION
THE MICRON ESG NAVIGATION IS A TOTAL NAVIGATION SYSTEM BEING DEVEL
OPED FOR HWRIGHT PATTERSON AIR FORCE AVIONICS LABRATYORY, THE UNIT
INCLUDES A STRAPDOWN INERTIAL NAVIGATION UNITs AN ELECTRONIC UNITs
AND A DENICATED PROCESSOR THAT HAS 3K WORDS OF 2 MIL PLATED WIRE/
SOLID STATE MEMORY A CONVENTIONAL MOS CPU AND AN I/0 UNIT.
THE MICRON INTERFACE WILL BF PURELY DIGITAL.. THE PROGRAM AT THIS
STAGE 1S COMPLETING PHASE 1B WITH A FUNCTIONAL BRASSBOARD FABRI
CATED AND TESTED. PROGRAM 15 GOING INTQ PHASE 2 WITH COMPLETION
IN LATE 1976 anND PRODUCTION IN 1977, UNIT IS DESIGN FOR USE IN
AIRCRAFT AND CRUISE MISSILESs AT PRESENT TIME UNIT HAS AN ACTIVE
COOLING SYSTFM UTILIZING FORCED AIR AND A COLD PLATE SYSTEM,
INDICATION ARE THAT UNIT COULD BE MODIFIED FOR USE IN SPACE WITH
A PASSIVE THERMAL CONTROL., UNIT WILL MEET MIL-E=-5400 CLASS 2X.
REF, MICRON ESG MNAVIGATION BR73-560,201 APRIL 1973 BY AUTONETICS
DIVISION ROCKWELL INTERNATIONAL.



SPACE TuGg FQUIPMENT DATA RANK FINAL DATA PAGE I-8
THERMAL REQUTREMENTSe PHYSICAL CHARACTERISTICSs AND CONSTRAINTS
AVIONICS SYSTEM C
GUIDANCE NAVIGATION AND CONTROL SURSYSTEM
LT TP L P e I L L Y Y P P R P R L)

IMU 5 HeT78 STRAPDOWN MU HONEYWELL

DESIGN QPERATING CASE TEMPERATURE ’ . 236, TO 336. DEG. K
( =34, TO 145. DEG. FI
NON-OPERATING AND STORAGE CASE TEMPERATURE 225. 70 366+ DEG, K
( =55, 7O 200, DEGs F)
ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 236. TO 328. DEG. K

: ( =34. TO 131. DEG. F)
QUALIFICATION TEST TEMPERATURE REQUIREMENTS 229« TO 328, DEG. K
( -480 TO 1310 DEGo F)-
PACKAGE SHAPE RECTANGULAR
PACKAGE SIZE # LENGTH 2P4.4 = WIDTH 9.9 # HEIGHT 10.2 CENTIMETERS
LENGTH Q.6 # WIDTH 3.9 # HEIGHT 4,0 INCHES

PACKAGE AREa 1179.9 SG. CENTIMETERS #* | 182,.9 SQ. INCHES
PACKAGE VOLUME 2454,1 CU. CENTIMETERS #  149.8 ClU. INCHES
CASE MATERTAL AL UMTANUM

CASE WEIGHT «9 KILOGRAMS # 1.9 POUNDS

TOTAL WEIGHT 2.7 KILOGRAMS # 6.0 POUNDS

SURFACE PROPERTIES ALPHA = 0,80 2 EMISSIVITY = 0.80-

INPUT STEADY STATE POWER 30.0 WATTS ## UNIT REQUIRE HEATER POWER
QUTPUT POWER 0.0 WATTS ## ‘

THERMAL DESIGN PASSIVE # PASSIVE

HESR BSR4 RRLRBRH LSS R bSO RESRSROERRR AR RSN UREBOSARRERGEDN
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS
NON MISSTON ON-TIMES #PRELAUNCH YES# ASCENT YES® REENTRY OFF
MISSTION ON=TIMES # SHUT/TUG ON® TUG/ORBIT ON® TUG/PAY ON
THE UNIT HAS INTERNAL HEATERS THAT MAINTAIN THE UNIT WITHIN
OPERATING TEMPERAYURE. THE UNIT THERMAL DESIGN IS PASSIVE WITH
CONDUCTION TO THME MOUNTING SURFACE. UNIT REQUIRE 200 WATTS FOR
FAST WARM UP, UNIT HAS A BLUE ANODIZED FINISH BUT CAN BE FINISHED
PER CUSTOMER THERMAL RFOUIREMENTS. UNIT WAS QUALIFIED ON THE SHAG
PROGRAM,
'H'ﬂ'ﬁ#*ﬂﬁi***ﬂ-*ﬂ-*ﬁﬁ'ﬁﬁviﬁ####**#*G*ﬂ-ﬁﬂﬁ#**##ﬁ#ﬁ#ﬁﬁ*#ﬁ###ﬁﬁﬂ#ﬁﬂﬁﬁ-ﬂ-#-ﬁ-#ﬁﬂ-
THE H-478 SHAG TRRAPDOWN IMU IS DESIGN AND BUILT BY
HONEYWELL INC.s AEROSFACE DIVISIONS
13350 U.Se HIGHWAY 19, ST. PETERSBURGs FLORIDA 33733
THE DATA CONTAINED HEREIN WAS OBTAINED FROM
MR, HARVEY H, WHELESS PHONE 813-531-4611 EXTENSION 3378
THE H=478 SHAG STRAPDOWN IMU IS5 AN OFF YHE SHELF UNIT, IT WAS
QUALIFIED FOR THE SHAG PROGRAM. UNIT POWER SUPPLY IS 28 VDC
SOURCE, UNIT DESIGN TO MEET MIL~STD-B01A(USAF) CLASS 1 ,

REF. HONEYWELL LETTER OF 23 AUGUST 1973 AND BROCHURE 0373=-11567
HONEYWELL SPACE TUG PROGRAM CAPABILITY (GUIDANCEs+ NAVIGATION AND
CONTROL ) 4 APRIL 1973,



SPACE TUG EQUIPMENT DATA BANK FINAL DATA PAGE 1I-9

THERMAL REQUIRFMENTS; PHYSICAL CHARACTERISTICSs, AND CONSTRAINTS
AVIONICS SYSTEM
GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM
ey L T T e e T L)

IMU 6 H=448 AGENA IMU HONEYWELL : o

DESIGN OPERATING CASE TEMPERATURE 269, TO 322. DEG. K

‘ ( 25. TO 120. DEG. F)

NON-OPERATING AND STORAGE CASE TEMPERATURE 255, TO 344, DEG. K

‘ : { 0, TO 160, DEG. F)

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 269. TO 322, DEG. K

' { 25« TO 120. DEG. F}

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 269, TO 322, DEGs K

: { 2S5« TO 120. DEG. F)

PACKAGE SHAPE RECTANGUL AR
PACKAGE SIZE # LENGTH 307 ® WIDTH 16.0 ® HEIGHT 41.9 CENTIMETERS
LENGTH 12.1 # WIDTH 6.3 # HEIGHT 16,5 INCHES

PACKAGE AREA 4901.0 SQ. CENTIMETERS ¥ 759.7 $SQ. INCHES
PACKAGE VOLUME 20611.6 CU. CENTIMETERS % 1257.8 CU. INCHES
CASE MATERIAL ~ ALUMTNUM _

CASE WEIGHT 4,45 KILOGRAMS & 10,0 POUNDS

FOTAL WEIGHT 170 KILGGRAMS # 37.5 POUNDS

SURFACE PROPERTIES ALPHA = 0,25 # EMISSIVITY = 0.85

INPUT STEADY STATE POWER 135.0 WATTS ##HEATERS POWER IS VARTABLE
QUTPUT POWER 0.0 WATTS ##

THERMAL DESIGN ACTIVE # ACTIVE

LYY I EF YL Y Ll ey ey Y Py Xy LR LR Ll kR D bR LR gk
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS
NON MISSION ON=TIMES #PRELAUNCH YES® ASCENT YES# REENTRY OFF
MISSION ON-TIMES & SHUT/TUG ON* TUG/ORBIT ON® TUG/PAY ON
THE H-=448 AGENA STRAPDOWN TMU HAS AN ACTIVE THERMAL SYSTEM IT USES
A COLD PLATE WITH PLATE TEMPERATURE OF 10.6 TO 60 DEG. C(60 TO 140
DEGs F)e UNIT IS PAINTED WITH A WHITE POLYURETHANE PAINTsHOWEVER
UNIT CAN BE FINISH PER CUSTOMFR THERMAL REQUIREMENTS. UNIT IS
MARRIED TO THE AGENA COMPUTER HDC-501 DIGITAL COMPUTER, THE
H-448 TMU HAS BEEN SPACE QUALIFIED ON THE AGENA PROGRAM. THE UNIT
HAS AN INTERNAL HEATERS THAT MAINTAIN UNIT WITHIN OPERATING TEMP,
LY TR LR - YRR LR R R R 2R R 2R X Rg- 2R oX Ry 2oLk % X
THE H=448 (AGENA) STRAPDOWN IMU IS DESIGN AND BUILT BY
HONEYWELL INC,s AEROSPACE DIVISION
13350 U.S« HIGHWAY 19s ST. PETERSBURGs FLORIDA 33733
THE DATA CONTAINED HERFIN WAS OBTAINED FROM
MR, HARVEY A, WHELESS PHONE 813-531-4611 EXTENSION 3378
THE H=448 STRPAPOOWN IMU IS AN OFF THE SHELFs PRODUCTION UNIT THAT
IS BEING USED AS THE BOOST GUIDANCE SYSTEM FOR THE AGENA VEHICLE.
THE UNIT IS MARRIED TO THE AGENA COMPUTERsTHE HDC-501 DIGITAL
COMPUTER, THE H=448 IMU HAS QUALIFIED Y0 LEVELS EXCEEDING THE
SPACE SHUTTLE REQUIREMENTS,
THE UNTT REQUIRES A 28 VDC SOURCE.

REF. MR HARVEY Ho WHELESS LETTER OF THE 23 AUGUST 1973, AND
BROCHURE 0373-~11567 HONEYWELL SPACE TUG PROGRAM CAPABILITY {GUID~
ANCE » NAVIGATION AND CONTROLL) 4 APRIL 1973,



SPACE TUG EQUIPMENT DATA BANK FINAL DATA PAGE 1-10
THERMAL REQUIREMENTSs PHYSICAL CHARACTERISTICS. AND CONSTRAINTS
AVIONICS SYSTEM

GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM
L2 2252225 L4 X200 2-0-F 3. 08 YL P E- R0 R Y

IMU 7 HEXAD IMU HONFYWELL _
DESIGN OPERATING CASE TEMPERATURE ' . 2R9, TO 333. DEG. K
{ 60, TO 140 DEGs F)
NON-OPERATING AND STORAGE CASE TEMPERATURE 264, TO 344, DEG, K
{ 15, TO 160. DEGo F)
ACCERTANCE TEST TEMPERATURE REQUIREMENTS 264, TO 333, DEG. K

. { 15, TO 140. DEG. F)
QUALIFICATION TEST TEMPERATURE REQUIREMENTS 264, TO 333, DEG. ¥
: ) ' { 154 TO 140. DEG. F)
PACKAGE SHAPE RECTANGULAR
PACKAGE SIZE & LENGTH 68.6 # WIDTH 52.1 # HEIGHT 26,7 CENTIMETERS
LENGTH 27.0 # WIDTH 20.5 % HEIGHT 10,5 TINCHES

PACKAGE AREA 13577.4 SQ. CENTIMETERS # 2104,5 SQ. INCHES
PACKAGE VOLUME 95237.5 ClU. CENTIMETERS # 5811.7 Clis INCHES
CASE MATERIAL ALUMTINUM

CaSE WEIGHT 18.]1 KILOGRAMS ® 40,0 POUNDS

TOTAL WEIGHT 60.9 KILOGRAMS # 134,2 POUNDS

SURFACE PROPERTIES Al_LPHA = 0.25  EMISSIVITY = 0,85

INPUT STEADY STATE POWFR 198.0 WATTS **HFATFRS POWER IS VARIABLE
QUTPUT POYER 0.0 WATTS =#

THERMAL DESIGN ACTIVE #  ACTIVE

HORERGO SRR R A SRR AR BB R R RE R BRSSO R A RSB SR RO RN AN

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS
NON MISSION ON=TIMES #PRELAUNCH YES® ASCENT YES#* REENTRY OFF
MISS5ION ON-TIMES # SHUT/TUG ON# TUG/ORBIT ON# TUG/PAY ON
THE HEXAD IMU IS IN DEVELOPMENT IT wAS INTERNALL HEATERS THAT HAVE
VARIABLE POWER AND MAINTAIN THE UNIT WITHIN OPERATING TEMPERATURE.
THE UNIT THERMAL DESIGN IS ACTIVE WITH A COLD PLATE UTILIZED TO
MAINTAIN THF UNIT TEMPERATURE REQUIREMENTS. THE HEXAD IMU IS PAINT
ED WITH A WHITE POLYURETHANE PAINTs HOWEVER UNIT CAN BE FINISH PER
CUSTOMER THERMAL REQUIREMENTS.

L AL AL B L LA L L2y LR R R R R FUE Y T A O A g Y

THE HEXAD IMU IS BEING DEVELOP AND BUILT BY
HOMEYWELL INC.,s AEROSPACE DIVISION
13350 UsSe HIGHWAY 19y ST, PETERSBURGs FLORIDA 33733
THE DATA CONTAINED HEREIN WAS OSTAINED FROM
MR. HARVEY H, WHELESS : PHONE 813-531-4611 EXTENSION 3378
THE HEXAD IMU TS AT PRESENT IN DEVELOPMENT. THE HEXAD IMU IS A
GIMBALLED SYSTEM WHICH HAS SIX SINGLE AXIS SENSOR ASSEMBLIFES MOUNT
ED IN A DODERAHEDRAL ORIENTATION. EACH OF THE SENSOR ASSEMBLIES
CONTAIN ONE GYROs ONE ACCELEROMETERs REBALANCE E{ECTRONICSs INTER~
FACE CIRCUITRY AND A COMPLETE POWER CONDITIONER. THE GYROQO AND
ACCELEROMETER ARE IDENTICAL TO THOSE USED IN H~448 IMU, THE HEXAD
CONFIGURATION HAS NOT BEEN SPACE QUALIFIEDs HOWEVER COMPONENTS
USED IN THE HEXAD IMU HAVE BEEN SPACE QULAIFIED IN OTHER PROGRAMS.
UNIT HAS SPECTAL FEATURES CAPABILITIES TO INTERFACE WITH THE HDC~
601 COMPUTER,

REF. MR HARVEY He. WHELESS LETTER OF 23 AUGUST 1973, AND BROCHURE
0373=11567 HONEYWELL SPACE TUG PROGRAM CAPASILITY ( GUIDANCE,
NAVIGATION AND CONTROL) 4 APRI 1973,



SPACE Tus FQUIPMENT DATA BANK FINAL DATA PAGE 1I-11
THERMAL REQUIREMENTSs PHYSICAL CHARACTERISTICS, AND CONSTRAINTS
AVIONICS SYSTEM

GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM
e T Y L R TR R L L

IMU 8 BLOCK SD STRAPDOWN HONEYWELL DGGBOBBAI
DESIGN OPERATING CASE TEMPERATURE 304, TO 308, DEG. K
{ 88. TO 5. DEG. F)
NON=OPERATING AND STORAGE CASE TEMPERATURE 272. TQ 344, DEG: K
' { 30. TO 160, DEG. F)
ACCEPTANCE TFEST TEMPERATURE REGUIREMENTS 268, T0 328. DEG. K

_ { 23. TO 131. DEGs F)
QUALIFICATION TEST TEMPERATURE REQUIREMENTS  268. TO 318, DEG. K
( 23, 70 113. DEG. F)
PACKAGE SHAPE RECTANGULAR
PACKAGE SIZE # LENGTH 27.9 # WIDTH 22.9 ®# HEIGHT 17.8 CENTIMETERS
LENGTH 11,0 # WIDTH 9,0 * HEIGHT 7,0 INCHES

PACKAGE AREA 3083.9 SQ. CENTIMETERS *®  478,0 SQe INCHES
PACKAGE VOLUME 11356.2 CU. CENTIMETERS *  693.0 CUs INCHES
CASE MATERIAL ALUMINUM |

CASE WEIGHT 2.0 KILOGRAMS # 4,5 POUNDS

TOTAL WEIGHT 9.9 KILOGRAMS ® 21,9 POUNDS

SURFACE PROPERTIES ALPHA = 0,25 & EMISSIVITY = 0.85

INPUT STEADY STATE POWER  36.0 WATTS ##HAS VARIABLE MEATER POMER
OUTPUT POWER 0.0 WATTS ##

THERMAL DESIGN PASSIVE # PASSIVE

e T e L L T EE T I T TR AT Y TR R TR LA LT S AL R Ll Al
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS

NON MISSION ON=TIMES #PRELAUNCH YES®# ASCENT YES® REENTRY OFF

MISSION ON~TIMES # SHUT/TUG ON® TUG/ORBIT ON# TUG/PAY ON
THE BLOCK 50 STRAPDOWN IMU IS IN DEVELOQOPMENTs AND HAS A PASSIVE
COOLING SYSTEM OF RADIATION OUT TO SPACE. THE UNIT IS THERMALLY
ISOLATED FROM ITS MOUNTING SURFACE. UNIT REQUIRE 24.2 WATTS OF
HEATER POWER AT ASCENT AND 7,7 WATTS FOR IN ORBIT OPERATION. THE
UNIT IS PAINTFD WITH A WHITE POLYURETHANE PAINT, BUYT CAN BE FINISH
PER CUSTOMER THERMAL REQUIREMENTS,
P R L T e s T T T R L e T ey S L L

THE DGGBOARRAL BLOCK 5D STRAPDOWN IMU IS DESIGN AND BUILT 8Y

HONEYWELL INC.sy AEROSPACE DIVISION :
13350 U.Ss HIGHWAY 19+ ST. PETERSBURG. FLORIDA 33733
THE NATA CONTAINED HEREIN WAS OBTAINED FROM i
MR, HARVEY H, WHELESS PHONE 8]13-531=-4611 EXTENSION 3378
THE BLOCK 5D STRAPDOWN IMU IS BEING DEVELOPED AS A PARY OF A
PRIMARY ATYITUDE DETERMINATION SUBSYSTEM (PADS}. UNIT HAS FOUR
GYROS R=FED 21429+ THREE ORTHOGONALs AND ONE SKEWED. THE SKEWED
GYRO PROVIDES REDUNDANCY IF ANY ORTHOGONAL GYRO FAILS. THE UNIT
HAS A BUILT-IN TEST EQUIPMENTs A REDUNDANT AC AND DC POWER SUPPLIE
AND A REDUNDANT LOGGIC anND DATA PROCESSING CHANNELS. IN ADDITION
UNIT IS5 THERMALLY ISOLATED FROM ITS MOUNTING SURFACE. THE UNIT
QUALIFICATION TEST WERE SCHEDULE 70 BEGIN IN JULY 1973,

REF. MR HARVEY H. WHELESS LETTER OF 23 AUGUST 1973. AND BROCHURE
0373=11567 HONEYWELL SPACE TUG PROGRAM CAPABILITY ( GUIDANCES
NAVIGATION AND CONTROL Y 4 aPRIL 1973,



SPACE TuG EQUIPMENT DATA RANK FINAL DATA PAGE 1-12
THERMAL REQUIREMENTSe PHYSICAL CHARACTERISTICSs AND CONSTRAINTS
AVIONTICS SYSTEM

GUIDANCE MNAVIGATION AND CONTROL SURSYSTEM
At LT e 2 E T P

TMU - 9 H=319 CENTAUR JRU HONEYWELL GIMBALED
DESIGN OPERATING CASE TEMPERATURE ‘ 278, TO 322, DEG. K
{ 40. TO 120. DEG. F)
NON-OPERATING AND STORAGE CASE TEMPERATURE 239, TO 344. DEG. K
( =30, TO 160, DEG. F)
ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 273, TO 322, DEGe K

{ 32, 7O 120, DEG. F)

QUALTFICATION TEST TEMPERATURE REQUIREMENTS 266, TQ 322, DEG. K

: ‘ ( 20, TO 120. DEG. F)

PACKAGE SHAPE RECTANGULAR

PACKAGE SIZE # LENGTH 35,3 # wIDTH 44,7 # HEIGHT 45,7 CENTIMETERS
LENGTH 13.9 # WIDTH 17.6 % HEIGHT 18,0 INCHES

PACKAGE AREA 10472.8 SA. CENTIMETERS ¢ 1623,3 SWG. INCHES
PACKAGE VOLUME 72160.8 CU. CENTIMETERS * 4403.5 CU. INCHES
CASE MATERIAL -  MAGNESIUM

CASE WEIGHT 7.5 KILOGRAMS # 16,6 POUNDS

TOTAL WEIGHT 28.3 KILOGRAMS # 62,5 POUNDS

SURFACE PROPERTIES ALPHA = 0,25 & EMISSIVITY = 0.85
INPUT STEADY STATE POWER  90.0 WATTS = . ‘

OUTPUT POWER 0.0 WATTS ## '

THERMAL DESTGN PASSIVE  # PASSIVE

TS PR L L-FEE.E L L EE Y LYY - E R F-F-F. 2.0 X F- - L. -0 -2-0-8 - F-B-0-3-%-5-F-X-B-3-R-3-3-%-3-3-4-3-F-F-J
PHYSICAL CHARACTERISTICS ANN CONSTRAINTS REMARKS
NON MISSION ON-TIMES #PRELAUNCH YES® ASCENT YES# REENTRY OFF
MISSION ON~TIMES ® SHUT/TUG ON% TUG/ORBIT ON® TUG/PAY ON
THE CENTAUR INFRTIAL REFERENCE UNIT (IRU) IS MARRIED TO THE CEN-
TAUR SYSTEM FLECTRONICS UNIT (SEU). THF IRU IS A GIMBALED SYSTEMs
IT HAS A PASSIVE THERMAL DESIGN OF RADIATION TO SPACE. THE UNIT
IS PAINTED WITH A WHITE POLYURETHANE PAINTs BUT CAN BE FINISH PER
CUSTOMER THFERMAL REQUIREMENTS. UNIT HAS INTERNAL HEATERS WHICH
MAINTAIN THE UNIT WITHIN OPFRATING TEMPERATURE. THE IRU CASE
WEIGHT INCLUDES 4 KG (8,8LB) OF ALUMINUM,
ﬂ--nﬂ-*ﬂ-*###ﬁia##ﬁi*#*ﬂ-*ﬂ-*%ﬁ-*%ﬂﬂ-##ﬁﬁ-##ﬁ#######*ﬁn###*##&#ﬂ*#ﬁ#ﬁ#ﬂﬁﬁ#*
THE H=319 CFNTAUR GIMBALFED IMU 1S DESIGN AND BUILT BY
HONEYWELL INC.s AEROSPACE DIVISION
13350 U.Ses HIGHWAY 19s ST, PETERSBURGs FLORIDA 33733
THE DATA CONTAINED HEREIN waS OBTAINED FROM :
MR. HARVEY H, WHELESS PHONE 813-531-4611 EXTENSION 3378
THE H=319 CENTAUR IMU 1S A GIMBALED SYSTEM. THE UNIT IS OFF THE
SHELF AND HAS EXTENSIVE FLIGHT TEST HISTORY. THE IMU IS COMPOSED
OF TWO SEPERATE PACKAGESs THE INERTIAL REFERENCE UNIT (IRU) AND
THE SYSTEM FLECTRONICS UNIT (SEU). THE UNIT HAS QUALIFIED FOR
SPACE ENVIRONMENT ON SEVERAL CENTAUR FLIGHTS. THE IRU 1S THE
GIMBAL INERTIAL SENSOR, THE SEU SUPPLY THE ELECTRONICS AND POWER
T0 THE IRU,

REF, MR HARVEY H. WHELFESS LETTER OF 23 AUGUST 1973. AND BROCHURE
0373-11567 HONEYWELL SPACE TUG PROGRAM CAPABILITY ( GUIDANCES,
NAVIGATION anND CONTROL ) 4 APRIL 1973,



SPacE fUG FQUIPMENT DATA BANK FINAL DATA PAGE 1-13
THERMAL REUUTREMENTS, PHYSICAL CHARACTERISTICSs AND CONSTRAINTS
AVIONICS SYSTEM
GUIDANGE NAVIGATION AND CONTROL SUBSYSTEM
LR-2 222 1 R F-3-0 k- Y-y r-b-L-EE R EY-YL-R-PR.Y Y. E-R-N-RR-E.R-2.- 238 1)
IMU 9 H=319 CENTAUR SEU  HONEYWELL o
DESIGN OPERATING CASE TEMPERATURE 278, TO 322, DEG. K
' . 40, TO 120. DEG. F)
NON-OPERATING AND STORAGE CASE TEMPERATURE 239, TO 344, DEG. K
{ =30, TO 160. DEGe F)
ACCEPTANCE TEST TEMPERATURE REGUIREMENTS 273. TO 322. DEGe K
{ 32, TO 120, DEG. F)
. QUALIFICATION TEST TEMPERATURE REQUIREMENTS  248. TO 332. DEG. K
_ ( =14, TO 138. DEG. F}
PACKAGE SHAPE RECTANGULAR
PACKAGE SIZE ¢ LENGTH 35.1 @ WIDTH 26.7 % HEIGHT 15.0 CENTIMETERS
LENGTH 13,8 # WIDTH 10,5 * MEIGHT 5.9 INCHES

PACKAGE AREA 3719.6 SQ, CENTIMETERS * 576.5 S0. INCHES
PACKAGE VULUME 14009,5 CU. CENTIMETERS *® 854,9 CU. INCHES
CASE MATERIAL MAGNESIUM

CASE WEIGHT 4o KILOGRAMS . # 10.4 POUNDS

YOTaL WEIGHT - 113 KILOGRAMS # 25,0 POUNDS

SURFACE PROPERTIES ‘ ALPHA = 0.25 # EMISSIVITY = 0,85
INPUT STEADY STATE POUER 60, WATTS ## &+ 0OR « 0

OQUTPUT POWER 0.0 WATTS =@

THERMAL DESIGN PASSIVE #  PASSIVE

LI LR ST Ty R E T T L L PR LT Y T
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS
NON MISSION ON-TIMES #PRE|AUNCH YES® ASCENT YES®# REENTRY OFF
MISSION ON=TIMES # SHUT/TUG ON# TUG/ORBIT ON% TUG/PAY ON
THE CENTAUR SYSTEM ELECTRONICS UNIT (SEUY IS MARRIED TO THE INER-
TIAL REFERENCE UNIT(IRU). THE SEU UTILIZES RADIATION YO SPACE AS
THE  UNIT PASSIVE THERMAL CONTROL. THE SEU IS PAINTED WITH A WHITE
POLYgRETHANE PAINT BUT CAN RE FINISH PER CUSTOMER THERMAL REQUIRE
MENTS,
LS LR R AL P P LI T LY Y Y T LYY T T LY 3
THE M=319 CENTAUR GIMBALED IMU IS DESIGN AND BUILT BY
HONEYWELL INC.» AEROSPACE DIVISION
13350 U.Se HIGHWAY 199 ST. PETERSBURGs FLORIDA 33733
THE DATA CONTAINED HEREIN WAS OBTAINED FROM
MR, HARVEY H, WHELESS PHONE 813-531=4611 EXTENSION 3378
THE H=319 CENTAUR IMU ]S A GIMBALED SYSTEM. THE SYSTEM IS COMPOSE
OF TWO SEPERATE PACKAGES THE INERTIAL REFERENCE UNIT {IRU) AND
THE SYSTEM ELECTRONICS UNIT (SEU), THE SYSTEM IS AN OFF THE SHELF
PRODUCTION STATUS AND MAS EXTENSIVE FLIGHT TEST KHISTORY, THE UNIT
HAS QUALIFIED FOR SPACE ENVIRONWMENT ON SEVERAL CENTAUR FLIGHTS.
THE SEU IS THE ELECTRONICS AND POWER SUPPLY FOR THE IRU WHICH IS
THE GIMBAL INERTIAL MEASURING UNIT.

REF, MR HARVFY H. WHELESS LETTER OF 23 AUGUST 1973. AND BROCHURE
0373~11567 HONEYWELL SPACE TUG PROGRAM CAPABILITY ( GUIDANCE.
NAVIGATION aND CONTROL ) & APRIL 1973,



SPACE Tus EQUIPMENT DATA BANK FINAL DATA PAGE I-14
THERMAL REQUIRFMENTS.: PHYSICAL CHARACTERISTICSs AND CONSTRAINTS
AVIONICS SYSTFEM
GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM

LA LB L L-2-0-2-0 82 F. 28 2. L0 2-2-2-2-F-5 2. 0-5 2R L L -T2 20 X2

IMU 10 DIGS IMy HAMILTON STANDARD L
DESIGN OPERATING CASE TEMPERATURE ‘ . 305, TO 333. DEGs K
, ' ( 90 TO 140. DEGe F)
NON=-OPERATING AND STORAGE CASE TEMPERATURE 266, TO 344, DEG. K
( 20, TO 160, DEGs F)
ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 305. TO 333, DEGe K

. { 90, TO 140. DEG. F}
QUALIFICATION TEST TEMPERATURE REQUIREMENTS 305. TO 333. DEG. K
. ( 90, TO 140. DEGO F’
PACKAGE SHAPE RECTANGULAR ‘ .
PACKAGE SIZE # LENGTH 33,0 # WIDNTH 27.9 # HEIGHT 20,3 CENTIMETERS
LENGTH 13,0 # WIDTH 1.0 # HEIGHT 8.0 TINCHES

PACKAGE AREA 4322:6 SQ. CENTIMETERS * 670.0 SQ. INCHES
PACKAGE VOLUME 18T46.8 CU, CENTIMETERS # 1144.0 CU. INCHES
CASE MATERIAL ALUMINUM

CASE WEIGHT Bo?Z KILOGRAMS # 13,0 POUNDS

TOTAL WEIGHT 18.1 KILOGRAMS # 40,0 POUNDS

SURFACF PROPERTIES ALPHA = 0.9 # EMISSIVITY = 0.9

INPUT STEADY STATE POWFR 65,0 WATTS #¢ 550 WAKRM UP FROM 75DEG F
45,0 AT 344, DEGy 1640.0 AT 200, DEG (WATTS AT DEG. KELVIN)
45,0 AT 160, DEGs 140.0 AT-100, DEG (WATTS AT DEG. FAHRENHEIT)
OUTPUT POWER 0.0 WATTS &%
THERMAL DESIGN ACTIVE = PASSIVE .
L2 E-TL 202 L L - Y TR - LR R R LR YRR R T P R
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS
NON MISSION ON-TIMES “PRELAUNCH YES® ASCENT YES®* REENTRY OFF
MISSION ON-TIMES # SHUT/TUG ON* TUG/ORBIT ON#® TUG/PAY ON
THE DIGS USFS A PHASE~CHANGFE (WAX)} HEAT SINK AND INTERNAL HEATERS
FOR A TEMPERATURE CONTROL. UNIT INTERNAL GYROS ARE DESIGN TO OPER-
ATE AT 71a1 + OR= 0,6 DEG.C{160 +0R~1 DEG.F)e UNIT REQUIRES
620 WATTS INCLUDING 425 WATTS GROUND POWER FOR FAST WARM Up, UNIT
NEFD 60 MINUTES OF WARM UP PRIOR TO BEING OPERATIONAL, THE DIGS
SURFACES ARF PAINTED WITH ALUMINIZED PAINT. ABOVE DATA INCLUDES
THE DIGS ANN ITS SUPPORTING CRADLE. UNIT IS THERMALLY ISOLATED,.
L2120 S22 LY LYY T AT L RN Y XA R e
" THE DELTa INERTIAL GUIDANCE SYSTEM (DIGS) IMU IS DESIGN AND
AUILT BY HAMILTON STANDARD SYSTEM CENTER
1690 NEW BRITAIN AVENUE FARMINGTONs CONN, 06032
THE DATA CONTAINED HEREIN WAS OBTAINED FROM :
MR. HAL. TAYLOR PHONE 203=623=162]1 EXTENSION 2748
THE DIGS IMU IS A STRAPDOWN IMU THAT IS -IN PRODUCTION AND HAS HAD
8 FLIGHTS ON THE DELTA., THE UNIT IS COUPLED TO THE DELTA COMPUTER
THE TDY=300, THE UNIT IS DESIGN FOR SPACE ENVIRONMENT, UNIT HAS -
A PHASE CHANGE WAX HEAT SINKes AN INTERNAL HEATERS=FINE TEMPERATURE
CONTROL AND SHOCK MOUNTS THAT ARE THFERMAL ISOLATORS TO MAINTAIN
THE UNIT WITHIN ITS OPERATING TEMPERATURE. UNIT MISSION DURATION
ON THE DELTA VEHICLE IS 90 MINUTES. UNIT WILL REQUIRE SOME MODIFI-
CATIONS TO EXTEND ITS MISSION TIME.

REF. SUMMARY SHEETS ON THE DIGS THERMAL DESIGN FROM HSSC.



SPACE TUG EQUIPMENT DATA BANK FINAL DATA PAGE I-1S
THERMAL REQUIREMENTS PHYSICAL CHARACTERISTICSy AND CONSTRAINTS
AVIONICS SYSTEM

GUIDANCE NAVIGATION AND COMNTROL SUBSYSTEM
VRS ITS R A T LT 2R AT F R LR LY 2 Y L

MU 11 RSN TMU _ HAMILTON STANDARD ‘
CESIGN OPERATING CASE TEMPERATURE 305, TO 333. DEG. K

( 90a. TO 140¢ DEGs F) .
NOMN-OPERATING AND STORAGE CASE TEMPERATURE 219. TO 344. DEGes K
: ( ~65, TO 160. DEGe F)
ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 305. TO 333. DEGs K

. { 90, TO 140, DEG. F)
QUALIFICATION TEST TEMPERATURE REQUIREMENTS 305, TO 333, DEG. K
( 90, TO 140. DEG. F)}
PACKAGE SHAPF RECTANGULAR o
PACKAGE SIZE # LENGTH 35,6 #% WIDTH 36,1 #* HEIGHT 19,8 CENTIMETERS
LENGTH 14.0 ® WIDTH 14,2 # HEIGHT 7.8 INCHES

PACKAGE AREA 5403.3 SQ. CENTIMETERS # 837.5 SQ. INCHES
PACKAGE VOLUME 25410+4 CU. CENTIMETERS * 1550.6 CU. INCHES
CASE MATERIAL ALUMINUM

CASE WEIGHT , 10.4 KILOGRAMS # 23,0 POUNDS

TOTAL WEIGHT 29.2 KILOGRAMS # 64,4 POUNOS

SURFACE PROPERTIES ALPHA = 0.9 # EMISSIVITY = 0.9

INPUT STEADY STATE POWER 144.0 WATTS #+#

OUTPUT POYER 0.0 WATTS ##

THERMAL DESIGN PASSIVE * PASSIVE

BHOSGXERG BN R R R R RSB LSRR ARG R RIS R SSRGS RS SHS

PHYSICAL CHARACTERISTICS AND CONSTRAINTS KEMARKS
NON MISSION ON=TIMES #PRELAUNCH YES® ASCENT YES#* REENTRY OFF
MISSTON ON~TIMES % SHUT/YUG ON#* TUG/ORBIT ON® TUG/PAY ON
THE REDUNDANT STRAPDOWN IMU IS IN DEVELOPMENT AT PRESENTs IT IS
BASED ON 2 pPIGS IMU COUPLED TOGETHER. UNIT IS EXPECTED TO BE
THERMALLY ISOLATED AND HAVE INTERNAL HEATERS TO MAINTAIN COPERATING
TEMPERATURE, ABOVE DATA 15 BASED ON DIGS TEMPERATURE RANGE NO
FUTHER INFORMATION IS AVAILABRLE AT PRESENT TIME. SURFACE PROPER~
TIES ARE BASED ON DIGS WHICH HAS ALUMINIZED PAINT BUT UNIT CAN BE
FINISH PER CUSTOMER THERMAL REQUIREMENTS,
AT LA R Y Yy L T R R S T Y Yy
THE REDUNDANT STRAPDOWN TNERVIAL MEASUREMENT SYSTEMS IS BEING
DESTGN BY HAMILTON STANDARD SYSTEM CENTER
1690 WEW BRITAIN AVENUE FARMINGTONs CONN, 06032
THE DATA CONTAINED HEREIN WAS OBTYAINED FROM
MR, HAL TAvy|OR PHONE 203-67T7-4081 EXTENSION 2748
THE REDUNDANT STRAPDOWN IMU IS PRESENTLY IN DEVELOPMENT STAGE. THE
UNIT WILt USF A DODECAHEDRON STRAPDOWN INERTIAL SYSTEM, AN INTER=-
IM UNIT IS PRESENTLY BEING CONSIDERED COMPOSED OF TwWQO DIGS IMU
COUPLED TOGETHER. AT THE PRESENT TIME THERE ARE NO ADDITIONAL
DETAIL INFORMATION ON THE RSDIMU THE UNIT wIiL BE DESIGN FOR A
SPACE ENVIRONMENT,

REF, HAMILTON STANDARD DOCUMENT HSER 5421 REDUNDANT STRAPDOWN
INERTIAL MEASUREMENT SYSTEMS,



SPACE TUG EQUIPMENT DATA HANK FINAL DATA PaGE I-1&
THERMAL REQUIREMENTS, PHYSICAL CHARACTERISTICSs AND CONSTRAINTS

hﬂ-ﬂﬂtﬂ-u_n—m—-"---__—-—----—--.--q--.-..-.._-.—_....-.--.—o-vu—w-amo-wuquo-—-- & s e

AVIONICS SYSTEM
GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM

LA AL R AL DL L DT Y- LYY P pe e e ey

IMU 12 SKN-2400 TNU SINGER COMPANY o
DESIGN OPERATING CASE TEMPERATURE 218, TO 344, DEG, K
{ =6T. TO 160. DEG. F)
NON = OPERATING AND STORAGE CASE. TEMPERATURE . 21l1. TO 368. DEG. K
( =B0. TO 203. DEG. F)
AccsprnNCE TEST TEMPERATURE RFQUIREMFNTS 218. TO 344, DEG. K

( =67, YO 160, DEG. F)
QUALIFICATION TEST TEMPERATURE REQUIREMENTS 218: TO 344, DEG. K
( ‘679 TO 1603 DEGo F)
PACKAGE SHAPE RECTANGULAR
PACKAGE SIZE + LENGTH 34,3 # WIDTH 19.6 ® HEIGHT 18,5 CENTIMETERS
LENGTH 13.5 # WIDTH T«7 # HEIGHT ' 7,3 INCHES

PACKAGE AREA 3338.2 SQs CENTIMETERS *# 517+4% SQs INCHES
PACKAGE VOLUME 12435,1 CU, CENTIMETERS # 758,8 CU. INCHES
CASE MATERIAL ALUMINUM

CASE wEIGHT el KILOGRAMS # 6.0 POUNDS

TOTAL WEIGHT 10,9 KILOGRAMS & 24,0 POUNDS

SURFACE PROPERTIES ALPHA = 0.90 # EMISSIVITY = 0,90

INPUT STEADY STATE POWEFR 150.0 WATTS ae
300,0 AT 219, DEGs 10,0 AT 297, DEG (WATTS AT DEG. KELVIN)
300.0 AT =65, DEGs 10,0 AT 75, DEG (WATTS AT DEG. FAHRENHEIT)
OUTPUT POWER 0,0 WATTS ##
THERMAL DESIGN "~ ACTIVE #  ACTIVE
.G#bn&éﬁ#éﬁﬁﬁﬂb#ﬂﬁﬂ%#bﬂﬁ###ﬁa##i#ﬂ%####nﬂﬁ#ﬂﬂ*ﬁ#n@#ﬁﬂﬂ%ﬁ@#ﬂﬁ##ﬂﬁ@éﬁ
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS
'NON MISSION ON=TIMES #PRE|AUNCH YES#®# ASCENT YES® REENTRY OFF
MISSION ON=TIMES # SHUT/TUG ON® TUG/ORBIT ON® TUG/PAY ON
THE INU CONTAINS A FAN AND IS AIR COOLED BY FORCED AIR AND CONDUC
TION. UNIT IS DESIGN FOR ARIFRACT USE BUT CAN BRE MODEFIED FOR
SPACE ENVIRONMENT. UNIT INCLUDES THE SKC=3000 COMPUTER BUT CAN BE
FUNCTIONAL WITHOUT COMPUTER, UNIT REQUIRED 2.5 MINUTES TO WARM=UP
HOWEVER IT IS A FUNCTION OF AVAILABRLE POWER FOR HEATERS AND TEMP=-
ERATURE THAT SETS THE WARM=UP PERIOD. UNIT IS PAINTED BLACK BUT
CAN BE FINISH PER CUSTOMER THERMAL REQUIREMENTS.
QQ@&#GQQ#*##%&#*##GGG&Q#ﬂ*ﬂﬂ###ﬁ%###ﬁ9ﬁ#b#ﬂ#ﬁuuﬂﬁ###ﬁﬂ&#ﬂﬁ####*ﬁi#
THE SKN=2400 INERTIAL NAVIGATION UNIT IS DESIGN AND BUILT BY
THE SINGER COMPANY KEARFOFF DIVISION
1150 MCBRIDE AVENUE, LITTLE FALLS NEW JERSEY 07424
.THE DATA CONTAINED HEREIN WAS OBTAINED FROM
MR T.R, MAHONFY PHONE 214-252-7423 EXTENSTON
THE SKN=2400 INERTIAL NAVIGATION UNIT(INU) CUNSISTS OF THE FOLLOW
ING FUNCTIONAL MODULES A 4 GIMBAL INERTIAL PLATFORMs PLATFORM ELE
CTRONICSe DC/DC POWER SUPPLYs 1/0s ADAPTERs BATTERYs CPU AND
MEMORY, THE CPU AND MEMORY IS THE SKC-3000 COMPUTER., THE INU CAN
RE MODIFIED TO EXCLUDE THE COMPUTER AND OPERATE AS AN INERTIAL
MEASURING SYSTEM. UNIT IS IN PRODUCTION AND TESTED TO MIL=F=5400
CLASS 2X. UNIT REQUTRE 2 SOURCES OF POWER A 115 Vo 600 KZ PRIME
POYER AND 26 Vo 400 HZ SYMCHRO EXCITATIOM. THE ABOVE VARIABLE
POWER IS BASED ON 2,5 MINUTES WARM=~UP FROM =50 DEG C (=65 DEG.F)
FOR USE IN ATRCRAFT, FOR SPACE USE LOWER POWER OF 280 WATTS FOR
LONGER PERIOD OF APPROXIMATLY 15 MINUTES wILL BE REQUIRED FOR YARWM
UP. A DERIVATIVE OF THIS IMU HAS BEEN SELECTED FOR THE SPaACE
SHUTTLE DRBITER PROGRAM,

REFo MR ToRoMAHONEY LETTER: AND DATA SHEETS OF 3 OCTOBER 1973 anp
SKNo2600 INERTIAL WAVIGATION: UNIT ETGo1137 SINGER,
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IMU 13 KT=-70 IMU ' SINGER COMPANY
DESIGN OPERATING CASE TEMPERATURE : ~ 2180 TO 344, DEG., K
‘ { -67., TO 160, DEG. F)
NON-OPERATING AND STORAGE CASE TEMPERATURE Z218: TO 344, DEG. K
’ ’ ’ : ' : { =67, TO 160. DEGe F)
ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 218, TO 344, DEG. K

{t =67 TO 160, DEG. F)
QUALIFICATION TEST TEMPERATURE REQUIREMENTS 218, TO 344, DEG. K
{ -67. TO 160, DEG. F)
PACKAGE SHAPE RECTANGULAR
PACKAGE SIZE ® LENGTH 55,9 # WIDTH 27,9 # HEIGHT 25.4 CENTIMETERS
LENGTH 22.0 # WIDTH 11,0 # HEIGHT 10,0 INCHES

PACKAGE AREA 73B0,6 S0, CENTIMETERS * 1144,0 5@s INCHES
PACKAGE VOLUME 33656.7 CU., CENTIMETERS # 2420,0 CUe. INCHES
CASE MATERIAL ALUMINUM

CASE WEIGHT ' Te3 KILOGRAMS # 16,0 POUNDS’

TOTAL WEIGHT 2649 KILOGRAMS # 55,4 POUNDS

SURFACE PROPERTIES ALPHA = 0,90 # EMISSIVITY = 0,90

INPUT STEADY STATE POWER 112.0 WATTS #% AT 28 vDC AT 10 AMPS MAX
280,0 AT 218, DEG» 8,0 AT 297, DEG (WATTS AT DEG., KELVIN)
280.0 AT =67. NEGs 8.0 AT 75, DEG (WATTS AT DEGe FAHRENHEIT)
OUTPUT POWER 0.0 WATTS =%
THERMAL DESIGN ' ACTIVE ¢  ACTIVE
‘GHHI»ﬁﬂ-Dﬁi#“####ﬁ###ﬁ#ﬁﬂ*#ﬁﬁﬂuuﬂi#nu##bdﬁ-ﬁ#ﬂﬂ#*###n#ﬂ%buﬂ###ﬂﬁ#“####
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS
NON MISSION ON-TIMES #PRELAUNCH YES# ASCENT YES® REENTRY OFF
MISSION ON=TIMES # SHUT/TUG ON® TUG/ORBIT ON® TUG/PAY ON
THE KT-70 IMU IS A & GIMBAL SYSTEM IT HAS AN ACTIVE COOLING SYSTEM
OF HEAT TRANSFER THROUGH COLD PLATE. THE BASIC KT=T70 IMU wAS
BUILT FOR SEVERAL AIRCRAFT PROGRAMS INCLUDING THE ATD/Es F105 AND
P3C IN ADDITION UNIT IS USED ON THE SRAM MISSILE AND IS UNDER EVAL
UATION FOR THFE SPACE SHUTTLE. UNIT HAS INTEHRNAL HEATERS THAT WARM
UP UNIT TO OPFRATING TEMPERATURE. UNIT REQUIRE 14 MINUTES FOR
WARM UP FOR SHUTTLE CONFIGURATION. UNIT IS PAINTED BLACK.
*######G#**G##ﬂ#ﬁ#ﬂ-###u#&*ﬂﬂ##é##ﬂ\#####ﬂﬂ#ﬂ###ﬁd##ﬂ##ﬂﬂﬁﬁ##ﬁ##CHHH*
THE KT-70 IMU IS DESIGN aND BUILT BY
THE SINGER COMPANY KEARFOFF DIVISION
1150 MCBRIDE AVENUE, LITTLE FALLSs NEW JERSEY 07424
THE DATA CONTAINED HEREIN WAS OBTAINED FROM
MR, To Ho MAHONEY AND = PHONE 214=-252-7423 EXTENSTON
MR, Mo GUBERMAN - PHONE 201=-256~4000 EXTENSION 5377
THE KT=-70 IMU IS AN OFF-THE SHELF AND IN PRODUCTION UNIT. IT HAS
REEN BUILT Ian BOTH A 3 GIMBAL AND A & GIMBAL SYSTEM. THE ABOVE
UNIT IS A 4 GIMBALLED IMU. UNIT HAS BEEN PROPOSED FOR AND 1S
UNDER EVOLUTION AT PRESENT FOR THE SPACE SHUTTLE. UNIT HAS BEEN
BUILT FOR BOTH AIRCRAFT USE SUCH AS ATD/E-F105 AND P3C AND MISSILE
USE SUCH AS THE SRAM. THE KT=-70 UTILIZES FORCED AIR COOLING AND
COLD PLATE CONDUCTION: HOWEVER IT COULD BE MODIFIED FOR A SPACE
ENVIRONMENT USING ONLY A PASSIVE THERMAL CONTROL. THE ABOVE DATA
IS BASED ON CONFIGURATION FOR THE SPACE SHUTTLE PROPOSAL., UNIT
HAS INTERNAL KEATERS FOR USF IN WARMING UP UNIT FROM COLD START
AND TO MAINTAIN OPERATING TEMPERATURES., THE UNIT WARM UP TIME IS
BASICLY A FUNCTION OF AVAILABLE PQOWER AND TEMPERATURE, AROVE
CONFIGURATION LIMITS IS 28 vDC AT 10 aMPS OR 280 WATTS OF POWER, .
REF. BROCHURE PD-365~A KT=70 EQUIPMENT AND SYSTEM CONSIDERATIONS
FOR NASA APPLICATIONS AND MR.T.R.MAHOMEY LETTER OF 3 OCTOBER 1973
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RG 1 ATM RATF GYROS MARTIN MARIETTA CO, P/N S0M3770-13
DESIGN OPERATING CASE TEMPFERATURE 233, T0 316, DEGe K
: ( =40 TO 109. DEG., F}
NON=OPERATING AND STORAGE CaSE TERMPEHRATURE 233, TO 347 DEGe ¥
{ ~40. T4 165, DEG. F)
ACCEPTANCE TEST TEMPERATURE REQUIREMFNTS 233:. TU 3164 DEG. K
( =40, TO 109. DEG. F)
QUALIFICATION TEST TEMPERATURE RFUQUIREMENTS £33. 70 316 DEGs K
{ -40, TO 109, DEG, F)
PACKAGE SHAPE RECTANGUIAR
PACKAGE SIZE # LENGTH 30,5 # WINTH 27.4 ¢ HEIGHT 14.0 CFNTIMETERS
LENGTH 12,0 #* WINDTH 8,8 % HEIGHT S¢S INCHES
PACKAGE AREA 2836.,7 SQe. CFNTIMETERS % 440,0 SQA. INCHES
PACKAGE VOLUME 9517.6 CU., CENTIMETERS # 580.,8 Cu. INCHES
CASE MATERIAL ALUMINUM
CASE WEIGHT 2.3 KILOGRAMS # 5.0 POUNDS

TOTaL WFEIGHT

5.2 KILOGRAMS

i* 11,5 POUNDS

SURFACE PRUPERTIES ALPHA = N.85  # EMISSIVITY = (.85
INPUT STEADY STATE POWER 231 WATTS #%
10,4 AT 340, DEGe: 21.9 AT 316, DEG (WATTS AT DEG. KELVIN)
I0.4 AT 152, DEGs 21,9 AT 110, DEG (wATTS AT DEG. FAHRENHEIT)

OUTPUT POWER 040 WATTS u#%
THERMAL DNESIGN PASSIVE % PASSIVE
LX-X-X-¥-2- -2 L X F 3R N.8 L L X P2 -F-F ¥ 5. F 405 2.5 F ¥ 2. 28 PP 2T T-2 3-8 F-9-2-F.3-F. 30 F-F- - F 5. F. X 2 -2 %
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS
NON MISSION ON=TIMES =PRE| AUNCH YESH® ASCENT OFF% REENTRY QFF
MISSTON ON=TIMES # SHUT/TUG ON®* TUG/ORBIT ON® TUG/PAY ON
THE ATM RATFE GYRO HAS AN INTERNAL PROPORTIONAL HEATER THAT MAIN-
TAIN THE UNTT AT 67.8 + OR = 1 DEG.C{154 + OR =1 DEGe F)o THE
UNIY THERMAL NESIGHN IS PASSTVE WITH RADIATION AND CONDUCTION TO
THE SURROUNDING ENVIRONMENT AND MOUNTING STRACTURE, THE UNIT HAS

A-RBLACK ANODIZED FINISH BUT CAM BE FINISH PER CUSTOMER THERMAL
REQUIREMENTS, UNIT IS SPACE QUALIFIED AND PRESENTLY OPERATING ON-
BOARD THE SKYLAR,

LX-X-X- 2 - F-3-F-L- L F-F-F8-R-X-L. 2.2 %-F-F.- R0 %R T F- 0P F- P F-FUF RO N R Ry R R R R O R T e
THE ATM R&TF GYROS ARE AUILT BY '

MARTIN MARIETTA AERQSPACE ORLANDO DIVISION

P.0. BOX 5837 ORLANDOD FLORIDA 32805

THE DATA CONTAINED HEREIN WAS OBTAINFD FROM

MR JAMES WISE PHONE 205-453=3826 EXTENSION

THE ATM RATF GYRO IS A ONF AXIS RATE GYRQs THREY UNITS ARE REQUIR-

£ED TO HAVE COMPLETE ROTATION CAPARILITIFES. EACH UNIT IS PACKAGED

IN A SEPFRATE INDIVIDUAL BOX. EACH UNIT IS CONTROLLED TO ITS OWN

OPERATING TEMPERATURE RANGE BY AN INTERNAL PROPORTIOWAL HEATER.

THE GYROS ARE PRESENTLY OPERATING ONBOARD THE SKYLAB.

REF. ATM EQUIPMENT  LIST DOCUMENT NUMBER SO0M72900
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LT T Y e Y T R A T R

ST 1 CT-401 SENSOR _ BBRC o
DESIGN OPERATING CASE TEMPERATURE ' 263, TO 323, DEG. K
: ( 14o TO 122. DEGa. F)
NON-OPERATING AND STORAGE CASE TEMPERATURE 243, TO 333, DEG. K
' ' { =22, TO 140, DEGes F}
ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 263, TO 323, DEG. K

_ ( 14e TO 122, DEGe F)
QUALIFICATION TEST TEMPERATURE REQUIREMENTS  253. TO 333, DEG. K
' ' ( =4, TO 140. DEG. F)}
PACKAGE SHAPE RECTANGUL AR .
PACKAGE SIZE # LENGTH 30.5 # WIDTH 13.5 # HEIGHT 15,2 CENTIMETERS
LENGTH 12.0 # WIDTH 5.3 * HEIGHT 6,0 INCHES

PACKAGE AREA 2160.0 Q. CENTIMETERS *# 334.,8 SQ. INCHES
PACKAGE VYOLUME 6253.,3 U. CENTIMETERS # 381.6 CU. INCHES
CASE MATERIAL ALUMTNUM

CASE WFIGHT ls4% KILOGRAMS # 3.0 POUNDS

TOTAL WEIGHT S.0 KILOGRAMS + 11,0 POUNDS

SURFACE PROPERTIES ALPHA = 0,85 # EMISSIVITY = 0,9

INPUT STEADY STATE POWER 5.0 WATTS #u .

QUTPUT POWER 0.0 WATTS u#

THERMAL DESIGN PASSIVE #  PASSIVE

Y Y LT T LT A P R IR R T AR AT L TR R LY Y A
PHYSICAL CHARACTERISTICS AND CONSTRAINTS KEMARKS
NON MISSIOM ON-TIMES #PRELAUNCH YESH* ASCENT OFF# REENTRY OFF
MISSION ON=TIMES # SHUT/TUG OFF# TUG/ORBIT INT# TUG/PAY INT
UNIT HAS NO PREFERRED ORIENTATION BUT REQUIRES ITS BRIGHT OBJUECT
SENSOR TO BE LOCATED NEAR BY TO PROTECT TRACKER FROM BRIGHT LIGHT,
POWER 15 UNDER 3 WATTS FOR REGULATED +s=10 VDC AND +5 VDC AND 5
WATTS FOR £8 vOLTS UNREGULATED.
UNIT IS OPERATIONAL IN 15 MINUTES,

L2 T2 2-2-0-2-3-L 0 3520 L0 s ey 2Ry R a1 E -2 L R0 -t gL L.yt

THE CT=401 STELLAR ASPECT SENSOR IS DESIGNED AND BUILT BY
BALL BROTHERS RESEARCH CORPORATION
P.C B0X 1062 BOULDER.COLQRADO 80302
THE DATA CONTAINED HEREIN WAS OBTAINED FROM
MR DON VANLANDINGHAM PHONE 303-441-4000 EXTENSION4383
UNIT IS IN PRODUCTION IT IS USED ON THE SMALL ASTRONOMY SATELLITE
C EXPECTED FLIGHT 1975 PRUCHASED BY MNASA GODDARD.
UNIT IS BEING PHOPOSED FOR SPACE SHUTTLE,
UNIT FIeELD oF VIEW IS 8 DEG BY 8 DEG WITH BRIGHT OBJECT SENSOR
PROTECTION ANGLE OF 20 DEGREES OFF AXIS. THIS UNIT IS A STRAPDOWN
ALL ELECTRONICS DEVICE. o

REF,STELLAR ASPECT SENSOR CT-401 BBRC SENSORS NEW PRODUCT INFOR-
MATION DATA SHEETS,
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SHBGHGERRERH GG RRRERHISIEBSIBEOR SRR TESBGRENEN
ST 2 STar TRACKER -HONEYWELL - - .
DESIGN OPERATING CASE TEMPERATURE 263, TO 283. DEG. K
{ 14, TO 50, DEG. F)
NON-OPFRATING AND STORAGE CASFE TEMPERATURE 255, TO 303. DEG. K
o ( 0. T0 859 DEG. F)
ACGERTANCE TEST TEMPERATURE REQUIREMENTS 263, TO 283. DEG. &
' { l4, TO 50, DEG. F)
AUALIFICATION TEST TEMPERATURE REQUIREMENTS 263. TO 283, DEG. K -
{ 14, 7O 50. DEG. F)
PACKAGE SHAPE CYLINDRICAL
PACKAGE SIZE # LENGTH 50,8 # WINDTH 12.7 % HEIGHT 0.0 CENTIMETERS
LENGTH 20,0 * WIDTH S.0 #* HEIGHT 0.0 IMNCHES

PACKAGE AREA 506T7Ts1 SQ. CENTIMETERS * 785.4 S0, INCHES
PACKAGE VOLUME 25740.7 CU. CENTIMETERS #* 1570.,8 CU. INCHES
CASE MATERIAL ALUMINUM _

CASE WEIGHT 5 KILOGRAMS # 1,0 POUNDS

TOTAL WEIGHT 3.2 KILOGRAMS * 7.0 POUNDS

‘SURFACE PROPERTIES ALPHA = 0.90 # EMISSIVITY = 0.90
INPUT STEADY STATE POWER 3.0 WATTS =#

ouTPUT POWER 0, WATTS =#

THERMAL DESIGN PASSIVE ¥ PASSIVE

BB EARE R AR NS SSR R BN AR RSB D G SRR B R BB ROE NG R B SRR P H OGRS R R A BESORDD
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS
NON MISSION ON=TIMES #PRE(AUNCH YES# ASCENT OFF# REENTRY OFF
MISSION ON=TIMES # SHUT/TUG OFF#®* TUG/ORBIT INT#®# TUG/PAY INT
UNIT WILL HAVF A MODULAR COMPONENT DESIGNs AND WILL INCOPORATE A
PASSIVE THERMAL DESIGN, SURFACE PROPERTIES: WILL DEPEND ON CUSTOMER
THERMAL REQUIREMENTS,
EXPECTED THERMAL QUALIFICATION TEST IS 1975
ALL DATA INDICATED ABOVE IS PRELIMINARY ENGINEERING DATA.

SRR ERGS RS SA BB RO OSBRSS RGOS FRG RSN RS RS RS S DL DS SRS SR RS ED

THE DIGITAL STAR TRACKER IS DESIGNED AND BUILT BY

HONEYWELL RADIATION CENTER

2 FORBES ROADSLEXINGTONW?MASS 02173
THE DATA CONTAINED HEREIN WAS OBTAINED FROM
MR IRVING CHABRINSKY PHONE 617=-562-6222 EXTENSION
THE DIGITAL STAR TRACKER IS BEING PROPOSED FOR THE SHUTTLE PROGRAM
UNEIT IS TN ENGINEERING DEVELOPMENT AND NO ADDITIONAL INFORMATION
WERE SUPPLIED DUE TO PROPRIETERY REASONS,

REF., NON AVATLABLE
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BRBGUD BB D R GRS BB CB BB LR GEABBER R ERE AR GR RO TG

ST 3 MMOS ‘ , ITT GILFTLLAN S ‘
DESIGN OPERATING CASE TEMPERATURE ‘ . 293. TO 323. DEG. K
( 6B. TO 122. DEG. F)
NON=-OPERATING AND STORAGE CASE TEMPERATURE 289« TO 323+ DEGe K
( 60, TO 122« DEG. F)
ACCEPTANCE TEST TEMPERATURE RFQUIREMENTS 269, TO 300, DEGs K

o ( 60., TO 80es DEG. F)
QUALIFICATION TEST TEMPERATURE REQUIREMENTS 293, TO 323, DEG. K
: ( 68. TO 122, DEG. F)

PACKAGE SHAPE CYLINDRICAL

PACKAGE SIZE # LENGTH 38.1 # WIDTH Tob & HEIGHT 0,0 CFNTIMETERS
LENGTH 15.0 # WIDTH 3.0 # REJGHT 0,0 INCHES

PACKAGE AREA 218%9.0 SQ. CENTIMETERS *# 339.3 SQ. INCHES

PACKAGE VOLUME 6950.0 CU. CENTIMETERS *# 4244.1 CUo INCHES

CASE MATERIAL ALUMINUM '

CASE WEIGHT 3.2 KILOGRAMS & 7.0 POUNDS

TOTAL WEIGHT 6.8 KILOGRAMS # 15,0 POUNDS

SURFACE PROPERTIES ALPHA = (.90 # EMISSIVITY = 0.90

INPUT STEADY STATE POWER 20, WATTS ##

OUTPUT POYER 0., WATTS #«

THERMAL DESIGN PASSIVE &  PASSIVE

L2 X2 L2200 428 F L b0 022 02222 L Y- 20202 X 3-8 0. L Rl g LR L -k g R L

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS
NON MISSION ON=TIMES ®PRELAUNCH YES# ASCENT OFF* REENTRY OFF
MISSION ON=-TTMES # SHUT/TUG OFF# TUG/ORBIT INT#®= TUG/PAY INT
UNIT IS COLD PLATED WITH APPROX. 7% PERCENT OF COOQLING ACHIEVED
THRU MOUNTING FLANGE. UNIT SHOULD BE MOUNTED LOOKING OUT TO SPACE,
1T HAS SEVERAL MODES OF OPERATION WITH 20 WATTS STEADY STATE POWER
MAX POWER FQR ALL MODES AND 13 WATTS MIN POWER FOR ONE MODE,
UNIT SHOULD BF COUPLED TO A COMPUTERLUNIT IS IN PROTOTYPE STAGE,
UNIT HAS NOT GEEN QUAL TESTED, EXPECTED COLD PLATE IS 15.6 TO
37.8 DEG € (60 TO 100 DEG F) wWITH QUAL TEST EXCEEDING VALUFES.
L R AT T L A R e T R A A e e L R L
THE MULTI~MODE OPTICAL SFENSOR IS DESIGNED AND BUILT BY
ITT GILFILLAN DEFENSE SPACE GROUP
7821 ORION AVE P.0.BOX 7713 VAN NUYSs CALIFORNIA 91409
THE DATA CONTAINED HEREIN WAS OBTAINED FROM
MR BERNARD GRABULIS PHONE 213=-5988=2600 EXTENSION 422
THIS UNIT IS a MULTI=-MODE OPTICAL SENSOR IT IS DESIGNED TO HAVE
SEVERAL MODES OF OPERATION SUCH AS A STAR TRACKERsA UV RADIOMETER,
A BEACON TRACKERsAND SEVERAL OTHER MODES.IN ADDITION IF IS BEING
DESIGNED TO RE COUPLED TO THE SCANNING LASER RADAR AND USED AS a
RENDEZOUS SYSTEM. THE UNIT IS BEING PROPOSED IN IT SEVERAL MODES
OF OPERATION FOR THE SHUTTLE PROGRAM.BUT AT THIS TIME THERE 1S -
NO INDICATION AS TO WHAT MODES THE SHUTTLE IS CONSIDERING.

REF. ITT GILFILLAN DATA SHEETS ON MMOS,



SPACE TUS FQUIPMENT DATA RANK FINAL OATA PAGE 1-22
THERMAL REWUTREMENTSs PHYSICAL CHAKACTERISTICS, AND ccmsrnazwrs
AVIONICS SYSTEM
GUIDANCE MAVIGATION AND CONTROL SUBSYSTEM
**##*#*ﬂ%ﬂ§§§§§ﬁﬂ5#§ﬁ§#*ﬂﬂ#ﬁ*ﬁ***&ﬂ##*##ﬂ*#ﬁﬂ
"ST - & 5698 STAR TRACKER  EMR.PHOTOELECTRIC :
DESTGN OPERATING CASE TEMPERATURE 243, TO 318. DEG. K
' { =22, TO 113. DEGe F)
NON-OPFRATING AND STORAGE CASE TEMPERATURE 218, TO 348, DEGe K
‘  { «6T. TO 167« DEGe F}
ACCEPTANCE TEST TEMPERATURE REGUIREMENTS 243, TO 318, DEGe. K
: . ( =22, TO 113. DEG. F)
QUALIFICATION TEST TEMPERATURE REQUIREMENTS 243, TO 318, DEG. K
‘ ' ( =22, TO 113, DEG. F)
PACKAGE SHAPF RECTANGULAR
PACKAGE SIZE # LENGTH 1l.4 ® WIDTH 15.7 # HEIGHT 9.1 CENTIMETERS
LENGTH 4.5 # WIDTH 6.2 * HEIGHT 3.6 [INCHES

PACKAGE AREA 857.0 SQ, CENTIMETERS * 132,8 S@, INCHES
PACKAGE VOLUME 1645,9 CU. CENTIMETERS * 1060:4 CU, INCHES
CASE MATERIAL ALUMINUM

CASE WEIGHT o4 KILOGRAMS % 8 POUNDS

TOTAL WFIGHT 1.8 KILOGRAMS  # 4.0 POUNDS

SURFACE PROPERTIES ALPHA = (.90 # EMISSIVITY = (.90
INPUT STEADY STATE POWER 3.0 WATTS &%

QUTPUT PNOWER 0. WATTS s+

THERMAL DESIGN PASSIVE ¥  PASSIVE

HERRP R BRI RS PRI RS RO R RO R GHG AR RN GBI RS H RSN ER LSRR S LRGBS ERR
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS

NON MISSION ON=TIMES #PRELAUNCH YES®# ASCEMT OFF# REENTRY OFF

MISSION ON=TIMES # SHUT/TUG OFF® TUG/ORBIT INT® TUG/PAY INT
THE S698 STAR TRACKER DIMENSIONS DO NOT INCLUDE THE OPTICS, THE
UNTT IS RBLACK ANODIZED., REQUIRES APPROX 30 MINUTES TO BE OPERA-
TIONAL, UNIT HAS NO LIMITATIONS ON MOUNTING LOCATIONS, .
THE 569B USES THE ASCOP ST1F=01-14 QUADRANT MULTIPLIER PHOTOTUBE
WHICH IS 180 GRAMSs (.12 LBS) 3.5 CM 0.D X 10.8 CM LENGTH (1.37 IN
DeDaX 4425 LENGTH) AND HAS A STAINLESS STEEL HOUSING.
UNIT IS SPACE QUALIFIED. COOLING BY CONDUCTION AND RADIATION,
LT TR 3 Y- L LT EE L U 8-- -0 283" E-2- F-F- 1. L 8- 2-3-2-1- - F-F.3-00 8- L 2 221 L X X-¥-2-X-3-8-1-%-%-1.1- 0.1 2 B

THE 569B STAR~TRACKING SENSOR IS DESIGMNED AND BUILT 8Y

EMR PHOTOELECTRIC '
BOX 44 PRINCFTNNs NEW JUERSEY 08540
THE DATA CONTAINED HEREIN WAS OBTAINED FROM
MR ROBERT WISNER PHONE 213-822-16441 EXTENSION
THE S569B STaAR TRACKING SENSOR ASSEMBLY IS DESIGNED FOR SPACE USE,
IT FEATURES THE USE OF ASCOP MODEL STI1E=-01=14 QUADRANT MULTIPLIER
PHOTOTURE. THE ST1E PERFORMS THE FUNCTION OF FOUR LIGHT SENSING
DEVICES IN 4 SINGLE TUBE. THE STAR TRACKER OPERATES FROM VOLTAGE
OF +20 VDC AND -20 VDC. UNIT IS COMPLETELY SELF=~CONTAINED AND
INCLUDES A STLICON SENSISTOR FOR TEMPERATURE INDICATIONS.
UNIT IS SPACE QUALIFIED BUT HAS NOT FLOWN,

REF., ASPECT SFNSORS FOR FINE GUIDANCE AND TRACKING SYSTEMS BY EMR
PHOTOELECTRIC
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T T T LT YL - R R R L X g L R L
ST 5 574 STAR CAMERA EMR PHOTOELECTRIC |
DESIGN OPERATING CASE TEMPERATURE ' 263, TO 313, DEG. K
_ { 13, TO 104. DEG. F)
NON-OPERATING AND STORAGE CASE TEMPERATURE 218, TO 343, DEG. K
( =67+ TO 158, DEGe F)
ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 263, TO 313. DEG. K
, ( 13. TO 104, DEG. F)
QUALIFICATION TEST TEMPERATURE REQUIREMENTS 263, TO 313. DEG. K
( 13, 10 104. DEGs F)
PACKAGE SHARE RECTANGUL AR
PACKAGE SIZE # LENGTH 10.2 ®# WIDTH 15,2 ® HEIGHT 30.5 CENTIMETERS
LENGTH 4.0 # WIDTH 6.0 % HEIGHT 12.0 INCHES

PACKAGE AREA - 1858.1 SQ. CENTIMETERS & 288,00 SQe. INCHES
PACKAGE VYOLUME 47195 CU, CENTIMETERS * 268,0 CU. INCHES
CASE MATERIAL MAGNES TUM

CASE WEIGHT 1.0 KILODGRAMS # 2.1 POUNDS

TOTAL WEIGHT 5.3 KILOGRAMS # 11.7 POUNDS

SURFACE PROPERTIES ALPHA = 0.930 # EMISSIVITY = (.90
INPUT STEADY STATE POMWER 4.4 WATTS =e

OUTPUT POMWER 0. WATYS ==

THERMAL DESIGN PASSIVE # PASSIVE

PR P e T I I T TR TR R PR SR L L NN R AR AR R L L L S
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS
NON MISSION ON-TIMES #PRELAUNCH YES#* ASCENT OFF® REENTRY OFF
MISSION ON~-TIMES # SHUT/TUG OFF# TUG/ORBIT INT® TUG/PAY INT .
THE 574 STAR CAMERA DIMENSIONS DO NOT INCLUDE THE OPTICS. THE UNIY
SURFACE IS IRIDITE 15. UNIT REQUIRE APPROX 30 MINUTES TO BE OPERA-
TIONAL., UNIT a5 NO LIMITATIONS ON MOUNTING ORIENTATION IN VEHICLE
UNIT IS DESIGN FOR SPACE ENVIRONMENT AND IS THERMALLY CONTROLED BY
RADIATION AND CONDUCTION OF THE HEAT TO THE ENVIRONMENT AND THE
MOUNTING LOCATIONS. UNIT FINISH IS CUSTOMER DEPENDENT,

4&#&#Gﬁ*G*****ﬁ*%*#gﬁ#ﬁﬁﬂ*#ﬁ*###ﬂ#ﬁ##ﬂﬁﬁﬁﬁﬁﬁﬁﬁﬂﬂﬁﬂﬁﬁﬂﬁiﬂﬁéﬁﬁﬁ#ﬁ#%ﬁ
THE 574 STaR CAMERA IS DESIGNED AND BUILT BY

EMR PHOTOELECTRIC |

BOX 44 PRINCETONs NEW JERSEY 08540

THE DATA CONTAINED HEREIN WAS OBTAINED FROM ‘

MR ROBERT WISNER PHONE 213-822-1441 EXTENSION

THE 574 STAR CAMERA HAS AN ELECTROSTATIC IMAGE DISSECTOR TUBE. IT

MAS BEEN DESIGNED AND DEVELOPED AS A SENSOR COMPONENT FOR STAR

TRACKFR SYSTEMS INTENDED TO- OPERATE IN BOTH SEARCH AND TRACK MODES

UNIT IS DESIGN FOR SPACE ENVIRONMENT, AND REQUIRES THREE SOURCES

OF POWERs A 16 V UNREGULATED 10 V REGULATED AND A =10 V REGULATED

VOLTAGE, UNIT HAS A DIGITAL OUTPUT. AND SHOULD BE COUPLED TO THE

VEHICLE CUMPUTER.

REF. BROCHURE.EMR PHOTOELECTRIC STAR CAMERA A DETAILED DESCRIPTION
OF THE PROPOSAL AS PRESENTED TO MARTIN MARIETTA CORP, BY EMR
PHOTOELECTRIC



SPACE Tuc EQUIPMENT DATA BANK FINAL DATA PAGE 1-24
THERMAL REQUIRFMENTS’ PHYSICAL CHARACTERISTICSs AND CONSTRAINTS
AVIONICS SYSTEM
GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM
R e Y Y SR LTIy

ST 6 O0AO STAR TRACKER BENDIX CORPORATION P/N 2126798-1 STRAPDOWN

DESIGN OPERATING CASE TEMPERATURE 244, TO 311. DEG. K

' ( =20, 7O 100, DEG. F)
NON=OPERATING AND STORAGE CASE TEMPERATURE 239, TO 328. DEG. K
: ( =30, TO 130. DEG., F)
ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 2440, TO 311. DEG. K

( =20, TO 100, DEG. F}
QUALIFICATION TEST TEMPERATURE REQUIREMENTS 244o TO 311e DEG, K
( =20, TO 100. DEG. F)
PACKAGE SHAPE - RECTANGULAR
PACKAGE SIZF # LENGTH 31.7 # WIDTH 20,3 ® HEIGHT 1%.2 CENTIMETERS
LENGTH  12.5 % WIDTH 8.0 * HEIGHT 6.0 INCHES

PACKAGE AREA 2877.4 SQ, CENTIMETERS *® 446,00 SQ. INCHES
PACKAGE VOLUME 3832.2 CU. CENTIMETERS # 600.0 CU. INCHES
CASE MATERIAL ALUMTNUM ,

CASE WEIGHT : 29 KILOGRAMS = 2,0 POUNDS

TOTAL WEIGHT 7.3 KILOGRAMS * 16.0 POUNDS

‘SURFACE PROPERTIES ALPHA = D.70 # EMISSIVITY = 0,85
INPUT STEADY STATE POWER 6. WATTS =« :
OUTPUT POWER 0.0 WATTS ##

THERMAL DESTIGN PASSIVE # PASSIVE

LR R0 PR LR TR R - LR YRR T P L R gL R R Rk L R
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS
NON MISSTON ON«TIMES ®#PRELAUNCH YESH® ASCENT OFF#®* REENTRY OFF
MISSION ON~TIMES # SHUT/TUG OFF% TUG/QRBIT INT® TUG/PAY INMT
THE OAD-IVY STRAPDOWN STAR TRACKER HAS A PASSIVE THERMAL CONTROL
HEa&T IS REJECTED BY CONDUCTION TO A RADYATION SHIELD HAVING A PER-
MISSIBLE TEMPERATURE EXCURSION OF =29 TO 3R DEG,C(-20 T0O 100 DEG
Fla NO HEATERS ARE REQUIRED WITHIN THIS RANGE., UNIT IS HARD
MOUNTED TU VEHICLE MOUNTING FLANGE, UNIT REQUIRE CLEAR UNOBSTRACT=
ED VIEW TU QPERATE PROPERLY ‘
L2 R-L2- LA -2l 222 22222200 - E XL . -1 8- - Y-X TR R Y X
THE ORBITING ASTRONOMICAL OBSERVATORY {0A0=IV) STRAPDOWN STAR
TRACKER IS PDESIGN AND BUILY BY THE BENDIX CORP., NAVIGATIOM AND
CONTROL DIVISION TETER2OROe NEW JERSEY 07608,
THE DATA CONTAINED HERFIN WAS OBTAINED FROM
MR, JIM TONGF PHONE 201-288-~2000 EXTENSION 6111
THE 0ACG=IV STAR TRACKER HAS BFEN DEVELOPED UNDER A CONTRACT WITH
THE GODDARD SPACE FLIGHT CENTER AND IS PRESENTLY OPERATING ABOARD
THE FOURTH FLIGHT OF THE ORBRITING ASTRONOMICA{ OBSERVATORY, ITS
MAJOR SUBASSEMALIES CONSIST OF REFRACTIVE OPTICSs AND IMAGE DISEC=
TOR PHOTOMULTIPLIER TURE (FW 143) AND ASSOCIATED PROCESSING ELEC-
TRONICS, THE UNIT IS A STRAPDOWN STAR TRACKER WITH THE ENTIRE
SYSTEM TN ONE PACKAGE MOUNTED TO THE VEHICLE MOUNTING FLANGE.
UNIT HAS SENSORS WHICH ACTIVATE A SHUTTER WHEN THE SUN IS WITHIN
60 DEGREES OR THE EARTHS EDGE IS WITHIN 25 ODEGREES OF THE OPTICAL
AXIS. UNIT 1S SPACE QUALIFIED.

REF. OPTICA{ STELLAR PLANET AND SOLAR TRACKING SENSIMNG DEVICES BY
THE BENDIX CORP NAVIGATION AND CONTROL DIVISION., APRIL 1973



SPACE TUs EUUIPMENT DATA BANK FINAL DATA PAGEYBZS"
THERMAL REQUIRFMENTSs PHYSICAL CHARACTERISTICS, AND CONSTRAINTS
AVIONICS SYSTFM
GUINANCE NAVIGATION AMD CONTROL SUBSYSTEM
LE-T-F-E LR 0-0 0 EREY- LT TR L1 R 1L E X R R R R 0 B2 L

ST 7 OMA ATM STAR TRKR, BENDIX CORPORATION P/N-2125000~3 GIMBAL

DESTIGN OPERATING CASE TEMPERATURE o 247, TO 305. DEGs K
{ -155 TO 90_0 DEG. F)
NON=OPERATING AND STORAGE CASE TEMPERATURE 233, TO 328. DEG. K
( =40, 70 130, DEG. F)
ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 255, TO 305. DEG. K

¢ 0., TO 90, DEG. F)
QUALIFICATION TEST TEMPERATURE REQUIREMENTS 255« TO 305, DEG. K
' { 0, TO GS0. DEG. F}
PACKAGE SHAPE RECTANGUL AR . '
PACKAGE SIZE # LENGTH 43,4 # dIDTH 32,0 # HEIGHT 55,9 CENTIMETERS.
LENGTH 17,1 # WIDTH 12.6 # HEIGHT 22,0 INCHES

PACKAGE AREA 11211e] $Q. CENTIMETERS ® 1737.7 SQ. INCHES
PACKAGE VOLUME T7676.6 ClU., CENTIMETERS # 4740.1 CU. INCHES
CASE MATERIAL ALUMTINUM

CASE WEIGHT 2.7 KILOGRAMS =# 6,0 POUNDS

TOTal WEIGHT 18,1 KILOGRAMS = 40,0 POUNDS

SURFACE PHOPERTIES ALPHA = 04,250 & EMISSIVITY = 0,90
INPUT STEADY STATE POWER Be6 WATTS =% THE ARE 3 HEATERS

10,0 AT 258, NEGs 20,0 AT 261, DEG (WATTS AT DEG. KELVIN)

10,0 AT S5, DEGs 20,0 AT 104 DEG (WATTS AT DEG. FAMRENHEILTY)
OUTPUT POWER ‘ 0.0 WATTS =¢ .
THERMAL DESIGN PASSIVE # PASSIVE
TR TSI E R - YRR R R Rl R L L L L L ALk
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS

NON MISSION ON-TIMES #PRELAUNCH YES* ASCENT OFF® REENTRY OFF

MISSION ON-TIMES # SHUT/TUG OFF* TUG/ORBIT INT# TUG/PAY INT
THE OMA ATM STAR TRACKER IS a GIMBALLED UNIT. THE ABOVE DIMENSIONS
ARE EXTERIOR LIMITS SEE REF FOR MORE DETAIL DESCRIPTION. UNIT IS
MARRIED TO aTM STAR TRACKER ELECTRONICS UNIT. UNIT HAS 3 INTERNAL
HEATERS OF 10 WATTS E€aCH TwO OF THE HEATERS HAVE SET POINTS OF =23
e3 TO =150 (=9.9 TO 5.0 DEG.F) AND THE TYHIRD HEATER HAS SET POIN
OF =15,3 TO «6.7 DEG C (5.5 TO 22.5 DEG.F). UNIT IS THERMALLY (SO
LATEDs PAINTER WHITEs AND HAS; A SUPERINSULATION BLANKET COVERING .
FETTE YRR TR L- 22 22T P22 L-2-8-F 2.0 F E-UE-EEE- R E-EA R A 2R L L L kL2 - RN -a- R k228

THE SKYLAR ATM OMA GIMBALLED STAR TRACKER IS DESIGN AND BUILT

RY THE BENDTX CORPORATION NAVIGATION AND CONTROL DIVISION
TETERROROs NEW JERSEY 07608,
THE DATA CONTAINED HEREIN wWoS OBTAINED FROM
MR, JIM TONGE PHONE 201-288-2000 EXTENSION 6111
THE APOLLO TELFSCOPE MOUNT (ATM) STAR TRACKER SYSTEM CONSISTS OF
THE OPTICAL MECHANICAL ASSEMBLY (OMA) AND A STAR TRACKER ELECTRO~
NICS (STE}« THE OMA CONSISTS OF A REFRACTIVE TELESCOPE MOUNTED
IN A DOUBLE.GIMBAL SUSPENSION. FACH GIMBAL 1S DRIVEN BY A DIRECY
DRIVE D.Cs TORQUERs WITH GIMBAL RATE CONTROL PROVIDED BY D.C. TACH
OMETERS, THE TELESCOPE HAS A SCANNED FIELD-OF-VIEW OF 1 DEG SWUARE
AND AN INSTANTANEQOUS FIELD-OF-VIEW OF 10 ARC MINUTE SQUARE., A COM-
BINATION SUN AND EARTH ALBEDO SHADE IS PROVIDED ALLOWING TRACKING
OF STARS WITHIN 45 DEG OF THE SUN AND 5 DEG OF THE EARTH. THE STAR
TRACKER ELECTRONICSs SEE STE 1o PROVIDES OTHER FUNCTIONS IN
SUPPORT OF THE OMA. THE ATM STAR TRACKER IS CAPABLE OF 3 MODES OF
OPERATION® MANUALs SEARCHs AND TRACK,

REF. OPTICAL STELLAR PLANET AND SOLAR TRACKING SENSING DEVICES BY
THE BENDIX CORP. NAVIGATION AND (ONTROL DIVISION. APRIL 1973.



SPACE Tus FQUIPMENT DATA BANK FINAL DATA " PAGE I-26
THERMAL REQUIREMENTSs PHYSICAL CHARACTERISTICS. AND CONSTRAINTS
AVIONICS SYSTFEM

GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM
N R ST T TR T R L R Y LY

ST 8 K5=199 STAR TRKR KOLLSMAN INSTR. GIMBAL UNIT
DESIGN OPERATING CASE TEMPERATURE ?6ls TO 294« DEG. K
{ 10, TO 70. DEG. F)
NON-OPERATING AND STORAGE CASE TEMPERATURE 272, TO 311. DEG. K
- { 30, TO 100. DEG. F)
ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 261, TO 294, DEG. K

{ 10. TO 70. DEGa F)

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 244 TO 311. DEGe K

: ( =20, Y0 100, DEG. F)

PACKAGE SHAPF RECTANGULAR _ :

PACKAGE SIZE # LENGTH 38,1 # WIDTH 24,1 # HEIGHT 24,1 CENTIMETERS
LENGTH 15,0 # WIDTH 9.5 # HEIGHT 9.5 INCHES

PACKAGE AREA $861,9 SB. CENTIMETERS # 750.5 SQ. INCHES
PACKAGE VOLUME 22184,0 CU, CENTIMETERS ® 1353,7 CUa INCHES
CASE MATERIAL ALUMTINUM

CASE WEIGHT Set4 KILOGRAMS # 12.0 POUNDS

TOTAL WEIGHT 9,1 KILOGRAMS # 20.0 POUNDS

SURFACFE PROPERTIES ALPHA = 0,20 # EMISSIVITY = 0.75
INPUT STEADY STATE POWER 8,7 WATTS ==&

OUTPUT POWER 0.0 WATTS ##

THERMAL DESIGN PASSIVE #  PASSIVE

BB DAL H PSSR ORGSO E LGNS GRS R SRR R R LGRS AR R RSB ER RO RREGGR

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS :
NON MISSION ON-TIMES #PRELAUNCH YES® ASCENT OFF* REENTRY OFF
MISSION ON-TIMES # SHUT/TUG OFF# TUG/ORBIT INT® TUG/PAY INT
THE K5-199 STAR TRACKER WAS BUILT FOR THF MOL PROGRAM, ONE ENGINE=
ERING MODEL waAS BUILT AND FUNCTIONAL TESTED. THE GIMBAL SENSOR IS
COUPLED TO AN ELECTRONIC UNIT. THE TRACKER HAS INTERNAL HEATERS
TOTALING 10 WATTS AND ARE USEPD FOR FAST wWARM UP WHEN UNIT IS BELOW
=11.8 DEG C(iN DEGes F)o THE UNIT THERMAL DESIGN IS PASSIVE WITH
UNIT THERMALLY [SOLATED FROM MOUNTINGs AND COVERED BY SUPER-INSULA
TION BLANKET TO MAINTAIN PROPER OPERATING TEMPFRATURE.,
BRI BEAHR BB R BB ER S U RIS IR AR H SRS E RN RSSO TR GBS S
THE KS=199 GIMBALLED STAR TRACKER IS DESIGN AND BUILT B8Y
KOLLSMAN INSTRUMENT CORPORATION
E75 UNDERHILL ROULEVARD» SYQSSETs NEW YORK 11791
THE DATA CONTAINED HEREIM WAS OBTAINED FROM
MR, JAMES CARVELLA PHONE 516=921=4300 EXTENSION 2122
THE KS=199 STAR TRACKER IS A GIMBALLED TwWO AXIS STAR TRACKER. IT
WAS BUILT FOR THE MANNED ORBITING LABORATORY (MOL) PROGRAM AND AT
THE TIME THE PROGRAM WAS CANCELLED AN ENGINEERING UNIT #AD BEEN
COMPLETED AND FUNCTIONALLY TESTED. THIS EQUIPMENY HAS SINCE BEEN
DELIVERED TO MR JOF PARKER: S AND E-ASTR=GDA AT MSFCe. THE UNIT
WAS DESIGNED FOR THE APPLICABLE ENVIRONMENTAL SPECIFICATIONS BUT
HAS NEVER BEFN TESTEND. THE KS-199 STAR TRACKER CONSIST OF THO
PACKAGES THE OPTICAL GIMBAL STAR TRACKER AND THE STAR TRACKER
ELECTRONICS UNIT, THE UNIT HAS A SILICON SOLID STATE DETECTOR
A FIELD OF VIFW OF 1 DEGREE AND A GIMBAL-FREEDOM OF + TO = 30 DEG
. REES AROUT FACHM AXIS, UNIT ACQUISITION TIME IS5 LESS THAN 1 SECOND.
THE KS=199 STAR TRACKER CAN BE IMPROVED FROM ITS PRESENT MOL CONF1
GURATION WITH A SAVING IN WFIGHT SIZE AND POWER.
REF, TELEPHONE CONVERSATIGON WITH MR JAMES CARVELLA OF KOLLSMAN,
AND DATA SUMMARY OF THE KS5-199 STAR TRACKER DATED MAY 1S 1973
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THERMAL REQUIREMENTSs PHYSICAL CHARACTERISTICSs AND CONSTRAINTS

au-mewuwnunw-m'ﬂﬂ_d:_uﬂn—-—-—-—mnu-—=wn—-——-q--uu—nuuswa-|==b-n—q--atawnmu—am—umﬂw—mu

AVIONICS SYSTEM
GUIDANCE NAVIGATION AND CONTROL SUBRSYSTEM
TR LT R LYY YRR LR R R R R R
STE 1 AT™M STE _ BEMDIX CORPORATION P/N 21258~1 (STE) _
" DESTGN OPERATING CASE TEMPERATURE ' . 24TF. 10 329. DEGe K
( "150 TO 1320 DEG. F]
NON=OPERATING AND STORAGE CASE TEMPERATURE 218, TO 343, DEG. K
( =67, TO 158, DEG. F)
ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 255, TO 305. DEG. K
{ 0, TO 90, DEG. F)
QUALIFICATION TEST TEMPERATURE REQUIREMENTS 247 TO 329, DEG. K
{ -150 TO 1320 DEGQ F)
PACKAGE SHAPE RECTANGULAR
PACKAGE SIZE # LENGTH 47,0 & WIDTH 34.3 # MEIGHT 15,7 CENTIMETERS
LENGTH 185 2 WIDTH 13.5 # HEIGHT &.2 INCHES

PACKAGE AREA E782.6 SQ. CENTIMETERS # B896,3 SR. INCHES
PACKAGE VOLUME 25374.5 CU. CENTIMETERS % 1%48,4 CU. INCHES
CASE MATERTIAL CALUMINUM

CASE WEIGHT 1.8 KILOGRAMS 4,0 POUNDS

TOTAL WEIGHT 14.5 KILOGRAMS # 32.0 POUNDS

SURFACE PRUPERTIES ALPHA = 0,70 # EMISSIVITY = 0,85
INPUT STEADY STATE POWER 151 WATTS ue :

DUTPUT POWER 8.6 WATTS #+

THERMAL DESIGN - PASSIVE & PASSIVE

L T YA YT LI T TR ER L ST TR PR A A A L E RS R R L LA L R
'PHYSTICAL CHARACTERISTICS AND CONSTRAINTS REMARKS
NON MISSION ON=TIMES #PRELAUNCH YES# ASCENT OFF# REENTRY OFF
MISSION ON-TIMES % SHUT/TUG OFF® TUG/ORBIT INT# TUG/PAY INT
THE ATM STAR TRACKER ELECTRONICS (STE)} UNIT IS MARRIED TO THE ATM
OMA GIMBAL STAR TRACKER THE STE IS PAINTED BLACK AND IS DESIGN:
FOR RADIATION AND CONDUCTION COOLING, THE STE UNIT SUPPLIES THE
STEADY STATE POWER TO THE OMA THE OMA HEATER POMER IS SUPPLIED
DIRFCTLY OF THE ATM 28 VDC BUS. UNIT IS MOUNTED ON THE ATM RACK
THFRE ARE NO MOUNTING LIMITATIONS OF CABLE LENGTH REGUIREMENTS,
T I e LT YT T AT LRI TS L I A LT TR L LT
THE ATM STAR TRACKER ELECTRONICS UNIT IS DESIGN AND BUILT BY
THE BENDIX CORPORATION NAVIGATION AND CONTROL DIVISION
TETEREOROs NEW JERSEY 07608
THE DATA CONTAINED HEREIN WAS OBTAINED FROM
MR, JIM TONGF PHOME 201-28B8=2000 EXTENSION 6111
THE ATM STAR TRACKER ELECTRONICS UNIT IS PART OF THE ATM STAR
TRACKER SYSTEM THAT WAS BUILT FOR NASA MSFC AND 1S ONBOARD THE
SKYLAB, THE ATM STAR TRACKFR SYSTEM CONSIST OF TWO PACKAGES A OMA
- OPTICAL MECHANICAL ASSEMBLY AND A STE-STAR TRACKER ELECTRONICS,.
THE OMA CONSTIST OF A REFRACTIVE TELESCQOPE MOUNTED IN A DOUBLE GIM-
BalL SUSPENSION, THE STE UNIT INCLUDES THE 28 ¥DC POWER SUPPLY:
SERVO AMPLIFIFRSe DIGITAL LOGIC UNITs ENCODER PROCESSING ELECTRO=-
NICSe. TELEMTRY AND OTHER FUNCTIONS. THE STE SUPPLIES THE POWER TO
THE OMA IT DOES NOT SUPPLY THE POWER TO THE. THREE OMA HEATERSe THE
THREE HEATERS RECEIVE THEIR POWER TO MAINTAIN THE OMA IN IT5 TEMP=-
ERATURE RANGE NDIRECTLY FROM THE ATH POWER SUPPLY BUS.

REF. OPTICAL STELLAR PLANET AND SOLAR TRACKING SENSING DEVICES BY
THE BENDIX CORPoe NAVIGATION AND CONTROL DIVISION. APRIL 1973,



SPACE Tuf EQUIPMENT DATA BANK FINAL DATA PAGE I-28
THERMAL REQUIREMENTS, PHYSICAL CHARACTERISTICSv AND CONSTRAINTS

AVIONICS SYSTEM
GUIDANCE NAVIGATION AND CONTROL SUBRSYSTEM
BHBABR RN R RIS R RO R R H ORISR T TR AR A ORGP H AR RSB G

STE - 2 KS-199 STAR TRKR KOLLSMAN INSTR. ELECTRONIC UNIT

DESIGN OPERATING CASE TEMPERATURE 26ls TO 294+ DEG. K

' ( 10, TO 70. DEG. F)
NON-DPERATING AND STORAGE CASE TEMPERATURE 272. T0Q 311. DEG. K -
' ( 30. 7O 100. DEG. F)

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS A 261, TO 294, DEGs K
o ‘ { 10, TO 70, DEGe F)
QUALIFICATION TEST TEMPERATURE REQUIREMENTS 244, T0 3110 DEG. K
{ <20, TQ 100. DEG. F)
PACKAGE SHAPE RECTANGUL AR
PACKAGE SIZE # LENGTH 21,8 * WIDTH 17.8 #* HEIGHT 20,3 CENTIMETERS
LENGTH  B.6 * WIDTH 7.0 # HEIGHT 8,0 = INCHES

PACKAGE AREp 2387.1 SQ, CENTIMETERS # 37T0,0 SQ. INCHES
PACKAGE VOLUME T892.,0 CU. CENTIMETERS *# 481.5 CU., INCHES
CASE MATERIAL ALUMINUM

CASE WEIGHT 243 KILOGRAMS # 5.0 POUNDS

TOTAL WEIGHT 4.5 KILOGRAMS # 10.0 POUNDS

SURFACE PROPERTIES ALPHA = 0.20 4 FMISSIVITY = 075
INPUT STEADY STATE POWER 14.3 WATTS ##

OUTPUT POMWER 0.0 WATTS &%

THERMAL DESIGN PASSIVE # PASSIVE

###ﬁ*#%ﬂ'ﬁ*ﬁﬂ-ﬁ%-ﬂ*ﬁﬁ##ﬂ'*-ﬁ-#ﬂﬂ'ﬁ#*#*ﬂ-i*ﬂ*###*ﬁH'-ll-%*####*ﬁ**ﬂﬂ*#*#ﬁﬂﬁ#*##
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS
NON MISSION ON-TIMES #PRELAUNCH YES® ASCENT OFF® REENTRY OFF
MISSION ON=TIMES ® SHUT/TUG OFF®= TUG/ORBIT INT# TUG/PAY INT
THE KS=199 STAR TRACKER WAS BUILT FOR THE MOL PROGRAMs ONE ENGINE=
ERING MODEL WAS BUILT AND FUNCTIONALY TESTEDe THE ELECTRONIC UNIT:
IS COUPLED T0 THE STAR TRACKER OPTICS. THE UNIT IS DESIGNED FOR
SPACE ENVIRONMENT BUT THE AROVE TEMPERATURE IS BASED ON THE OPTICS
UNIT. THE ELECTRONIC UNIT WAS PLACED INSIDE THE MOLa THE UNIT IS
DESIGN WITH & PASSIVE THERMAL COMTROL OF RADIATION AND CONDUCTION
TO THE VEHICLE ENVIRONMENT,
##H#*ﬂ*ﬂ-#‘ﬂ'ﬁﬂ#*ﬂ***ﬂﬁ#*b**ﬁ##ﬁﬁ#ﬁﬁ*ﬁﬁ'ﬁﬁﬂ—*#*ﬂﬁ#ﬂ-ﬁﬁ*ﬁ***%#**###%ﬂ‘##*“
THE KS=199 STAR TRACKER ELECTRONICS IS DESIGN AND BUILT BY
KOLLSMAN INSTRUMENT CORPORATION ,
575 UNDERHIL). BOULEVARDs SYOSSETs NEW YORK 11791
THE DATA CONTAINED HEREIN WAS OBTAINED FROM
MR, JAMES CARVELLA PHONE 516=921-6300 EXTENSION 2122
THE KS-199 STAR TRACKER IS A GIMBALLED TWO AXIS STAR TRACKER. THE
UNIT WAS BUILT FOR THE MANNED ORBITING LABORATORY (MOL) PROGRAMs
AND AT THE TIME THE PROGRAM WAS CANCELLED AN ENGINEERING UNIT HAD
BEEN COMPLETED AND FUNCTIONALLY TESTED, THIS EQUIPMENT HAS SINCE
BEEN DELIVERED TO MSFC. THE UNIT WAS DESIGNED FOR THE APPLICABLE
ENVIRONMENT SPECIFICATIONS RUT HAS NEVER BEEN TESTEDe. THE KS=199
STAR TRACKER CONSIST OF A GIMBAL OPTICAL STAK TRACKER AND A STAR
TRACKER ELECTRONICS UNIT. THE ELECTRONIC UNIT IS MOUNTED INTERNAL
TO THE VEHICLE AND IS NOT EXPOSED TO THE SAME EVNIRONMENT THAT THE
OPTICS UNIT IS EXPOSED TO. THE TEMPERATURE KANGE INDICATED ABOVE
ARE THE OPTICS LIMITS, THE ELECTRONICS UNIT HAS A DIGITAL OUTPUT,
THE KS=199 STAR TRACKER CAN BE IMPROVED FROM ITS PRESENT MOL CONFI
GURATION HWITH A SAVING IN WEIGHTs SIZE AND POWER,
REF, TELEPHONE CONVERSATION WITH MR JAMES CARVELLA OF KOLLSMAN AND
DATA SUMMARY OF THE KS=199 STAR TRACKER DATED MAY 15, 1973,
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THERMAL REQUIREMENTSs PHYSICAL CHARACTERISTICS, AND CONSTRAINTS
AVIONTICS SYSTEM
GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM

LTI DR T T T S LT 2 : "
HS 1 HORIZOWN SENSOR QUANTIC INDUSTRIES MODEL 5079
DESIGN OPERATING CASE TEMPERATURE ' 255, TO 339. DEGe K

{ 0. TO 156G, DEG. F)

NON=OPERATING AND STORAGE CASE TEMPERATURE 233. 70 339. DEG. K

: { =40, 70 15G. DEG. F}

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 275. T0 339, DEG. K

{ 35, TO 1%0. DEG. F)

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 25%, TO 339. DEG. K

' . { 0, TO 150+ DEGa F)

PACKAGE SHAPFE CYLINDRICAL
PACKAGE SI1ZE # LENGTH 20.1 # WIDTH 10.2 # HEIGHT 0.0 CENTIMETERS
LENGTH Ted & WIDTH 4,0 % HEIGHT 0.0 INCHES

PACKAGE AREA 1929.5 S, CENTIMETERS * 299,11 SQ@. INCHES
PACKAGE VOLUME 6507.3 CU., CENTIMETERS ¥ 397.1 CU. INCHES
CASE MATERIAL ALUMINUM

CASE WEIGHT le¢ KILOGRAMS & 3.0 POUNDS

TOTAL WEIGHT 3.2 KILOGRAMS # 7.0 POUNDS

SURFACE PROPERTIES ALPHA = 0,20 # EMISSIVITY = 0,05
INPUT STEADY STATE POWER 1.6 WATTS ##

QUTPUT POHWER 0o WATTS ne

THERMAL DESIGN PASSIVE #  PASSIVE

-2 T-1-E-RIELE- - E-L 0.0 8- 0 X L3 P12 R ¥ X3 oL 2.2 1% X 3- R LR LRk g b Xk X R-R- 8- 20 L ALk kL L

PHYSICAL CHARACTERISTICS AMND CONSTRAINTS REMARKS
NON MISSION ON=-TIMES ®#PRELAUNCH YES® ASCENT OFF%# REENTRY OFF
MISSION ON~-TIMES # SHUT/TUG OFF® TUG/ORBIT INT# TUG/PAY INT
THE 5079 MODFL IS THERMALLY ISOLATED FROM CONDUCTION AND RADIATION
IT HAS AN NCR=2 MULTILAVERS SUPER INSULATION ALUMINIZED MYLAR
BLANKET WHICH COVERS THE TOTAL UNIT WITH THE EXCERTION OF THE
OPTICS.UNIT HaS NO CABLE LIMITATIONLUNIT SHOULD BE MOUNTED IN THE
VEHICLE «HERF THERE ARE NO STRUCTURAL INTERFERENCE WITH THE OPYICS
VIEW.THIS UNIT IS SPACE QUALIFIED AND HAS FLOWN ON SEVERAL SPACE
. VEHICLES. CONTRACT AGENCY IS SAMS0.
Y T ey AL I T Y I T LA TR LY AL RS L Y R
THE SYNCHRONOUS ALTITUDE,STATIC INFRARED HORIZON SENSOR MODEL
S079 1S DESIGN AND BUILT BY QUANTIC INDUSTRIESs INCe
999 COMMERCTAL 5T.s SAN CAR|OS +CALIFORNIA 94070
THE DATA CONTAINED HEREIN WAS OBTAINED FROM
MR SCOTT V. SWETNAM PHONE 415=591=94]1] EXTENSION
THE 5079 HORIZON SENSOR IS A COMPLETELY STATIC SYSTEM THAT OPER-
ATES ON THE RADIATION=BALANCE PRINCIPLE. THE UNIT IS DESIGNED FOR
EARTH-ORBITING SATELLITES OPERATING AT SYNCHRONOUS AND NEAR SYN=
CHRONOUS ALTITUDE. THIS SENSOR HAS BEEN QUALIFIED FOR SPACE EN-
VIRONMENT AND HAS FLOWN ON SEVERAL SaMSO VEHICLES. UNIT IS IN
PRONUCTION aMD CAN BE MODIFIED TO ALLOW OPERATION IN A SMALL -
ALTITUDE RANGE AROUND ANY SELECTED NOMINAL ALTITUDE FROM 279 TO
112000 KM (150 TO 60000 NMEI), THE ENTIRE SENSOR s INCLUDING POWER
SUPPLYs ELECTRONICS, AND FULL EMI PROTECTIONs IS CONTAINED IN ONE
COMPACT PACKAGE. THE SENSOR INPUT POWER IS BY a SINGLE CABLE AND
A 29 V¥DC SOURCE.

REF.ETD=225L TECHNICAL DESCRIPTION OF A HIGH=ACCURACYs SYNCHRONOUS
ALTITUDEs STATICSsINFRARED HORIZON SENSQOR 1 DEC, 1972.



SPACE TuGg EQUIPHMENT DATA BANK FINAL DATA PAGE I-30
THERMAL REQUIREMENTSs PHYSICAL CHARACTERISTICSs AND CONSTRAINTS
AVIONICS SYSTEM

GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM
D L L Ll L T L L Ly R RS §

HS 2 HOR[ZON SENSOR BARNES ENGR. CO. - MODEL 13-159
DESIGN OPERATING CASE TEMPERATURE : 255, TO 333. DEG. K

_ { 0o TO 140, DEG. F)

NON~OPERATING AND STORAGE CASE TEMPERATURE 239, TO 347. DEG. K

: ‘ ( =30, TO 165, DEG. F)
ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 255, TO 333, DEG. K

( 0o TO 140, DEG. F)
QUALIFICATION TEST TEMPERATURE REQUIREMENTS  255. TO 333, DEGe K
( 0o TO 140, DEGs F)
PACKAGE SHAPE CYLINDRICAL '
PACKAGE SIZE # LENGTH 15.0 # WIDTH 9,1 * HEIGHT 0,0 CENTIMETERS
LENGTH 5.9 # WIDTHA 3.6 # HEIGHT 0,0 INCHES

PACKAGE AREA 1386.4 SQo CENTIMETERS * 214,9 SQ, INCHES
PACKAGE VOLUME 3936.5 CU. CENTIMETERS *® 260.2 CU., INCHES
CASE MATERIAL ALUMTNUM

CASE WEIGHT o8 KILOGRAMS # . 1,8 POUNDS

TOTAL WEIGHT 3.4 KILOGRAMS # 7.5 POUNDS

SURFACE PROPERTIES ALPHA = 0,135 # EMISSIVITY = (.50
INPUT STEADY STATE PowER 6.0 WATTS ## PER UNIT

OUTPUT POWER 0. WATTS =+

THERMAL DESIGHN PASSIVE %  PASSIVE

5#####&##ﬂ’ﬂ'###*ﬁﬁ**ﬂ*&#ﬂ##ﬂﬂ-ﬁ**%ﬂ%*#ﬁﬁﬂr*#&#ﬂﬁ&ﬂ-*#%#ﬁﬂ#&##ﬂﬁ*#%#*ﬂ%

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS

NON MISSION ON-TIMES #PRELAUNCH YES* ASCENT OFF* REENTRY OFF

MISSION ON=-TIMES # SHUT/TUG OFF% TUG/ORBIT INT® TUG/PAY INT
FOR TUG TwO HORIZON SENSORS ARE REQUIRED TO ENABLE PITCH AND ROLL
SENSING THE 2 SENSORS ARE IDENTICAL AND ARE COUPLED TO A& COMMON
POWER SUPPLY UNIT.CONDUCTION IS THRU BOTTOM FLANGE, .
THE TWO SENSORS ARE REQUIRED TO BE POSITIONED SUCH THAT THEIR SCan
CONES INTERSECT AT THE EARTH DISC CENTER WITH A HALF CONES ANGLE
OF 55 DEGREES,
UNIT IS OPERATIONAL IN 2 MINUTES FROM POWER ON.
LI LR R A PR EY Y LY R L T A L Y Y T R R

THE MODEL 13-159 HORIZON SENSOR IS DESIGNED AND BUILT BY

BARNES ENGINEERING COMPANY

30 COMMERCE ROAD STANFORD COWNECTICUT 06904
THE DATA CONTAINED HEREIN WAS OBTAINED FROM

MR SY SPIELBERGER PHONE 203=-348-5381 EXTENSION
THIS HORIZON SENSOR IS AN OFF=THE=~SHELF INSTRUMENT THE SENSOR WAS
DEVELOPED AND QUALIFIED FOR ENGINS MATRA FOR ESRO ON THE TD1l/A
SATELLITE PROGRAM IT WAS SUCCESSFULLY LAUNCHED MARCH 1972 FROM
VANDENBERG ON A ONE YEAR ORAITAL MISSION,THE 13-159 SENSOR IS A
CONTCAL SCAN INSTRUMENMT WITH A FULL SCALE CONE OF 110 DEGREES.
THE UNIT COWSIST OF 2 SENSORS UNITS AND A SEPARATE POWER SUPPLY.
THAT IS CONNECTED TO THE SENSORS BY MEANS OF CABLE. THE POWER
SUPPLY CONVERTS 16 VDC 70O VARIOUS AC AND DC VOLTAGES REQUIRED 8Y
THE SENSORS, THE POWER SUPPLY HAS 4 15 WATTS INPUT POWFR SORCE.
UNIT CASE IS IRIDITED ALUMINUM BUT CAN BE PAINTED PER CUSTOMER
THERMAL REQUIREMENTS,

REF cBEC=3855=DR=01 DESIGN REPORT AND DESCRIPTION OF THE MODEL
13=159 HORIZON SCANNER ASSEMBLY (HSA} MARCH 1969,
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HS 3 LAHS _ LASC . o
DESIGN OPERATING CASF TEMPERATURE - . 264, TO 336. DEG. K

. \ ( «~20e TO 145. DEGo F)

NON-OPERATING AND STORAGE CASE TEMPERATURE 228, TO 339, DEG. K

{ =50, TO 150 DEG. F)

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 244, TO 336, DEG. K

{ =20, TO 145, DEGo F)
QUALIFICATION TEST TEMPERATURE REQUIREMENTS 244, TO 336, DEG. K

( =20, TO 145. DEGe F)
PACKAGE SHAPE RECTANGUL AR
PACKAGE SIZE # LENGTH 15.2 # WIDTH 15.2 # HEIGHT 10,2 CENTIMETERS

LENGTH 6.0 # WIDTH 6.0 # HEIGHT 4,0 INCHES

PACKAGE AREA 1083.9 sSQ. CENTIMETERS # 168.,0 SQ. INCHES
PACKAGE VUOLUME 23597 CU, CENTIMETERS # 144,00 CU. INCHES
CASE MATERIAL ALUMENUM

CASE WEIGHT o2 KILOGRAMS # «5 POUNDS

TOTAL WEIGHT 1.5 KILOGRAMS # 3.3 POUNDS

SURFACFE PROPERTIES AL PHA = 0,90 # EMISSIVITY = 0,90
INPUT STEADY STATE POWER 3.1 WATTS #»#PER HEAD )

OUTPUT POWER 0a WATTS ne

THERMAL DESTIGN PASSIVE ¥ PASSIVE

ﬂ###ﬂ%ﬁ###%#*ﬂﬂ##*##ﬂ##ﬁ%ﬁﬁ**##%*%*####ﬂ*ﬂ#*ﬁ##*%*##*ﬁﬁ##*##ﬁ#ﬁ#ﬂ*
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS
NON MISSION ON~TIMES #PRELAUNCH YES® ASCENT OFF® REENTRY OFF
MISSION ON=TIMES # SHUT/TUG OFF# TUG/ORBIT INTH# TUG/PAY INT
UNIT IS CONTAINED IN A SINGLE PACKAGE PER AXIS., FOR TWO AXIS
SENSING TWO HEADS ARE REQUIRED. )
THE UNIT IS PAINTED BLACK ANODIZED ALUMINUMBUT CAN BE PAINTED PER
CUSTOMER THERMAL REQUIREMENTS .
NG LIMITATIONS GON UNIT MOUNTING LOCATION OR CABLE LENGTH.

ﬂﬂ#*#ﬁ#ﬂi**ﬂ***#*#*#Gﬂ#ﬁ#**ﬁﬁﬁ##**#%ﬁﬁ###ﬁ##*ﬂﬁ##ﬁ#ﬁi*ﬁﬁ**ﬁ*ﬁﬁﬁﬁ}ﬂ

THE LOW At TITUDE HORIZON SENSOR IS DESIGNED AND BUILT By
LOCKHEED MISSILES AND SPACE COMPANY
SUNNYVALF+ CALIFORNIA 94088
THFE DATA CONTAINED HEREIN WaS OBTAINED FROM
MR RICHARD H,ANDERSON PHONE 408-T742-5362 EXTENSION
THE LAHS IS A {OW ALTITUDE HORIZON SENSOR WITH THE NOMINAL ALTIT=-
UDE OF 835 KILOMETER PER OPTICAL SYSTEM SET UP., EACH UNIT IS CON~-
TATNED IM A SINGLE PACKAGE , SINGLE UNIT wILL DETERMINE VEHICLE
ATTITUDE IN ONE AXIS.FOR TWO AXIS SENSINGs2 HEAUS ARE REQUIRED AND
FOR FULL REDUNDANCY A THIRD HEAD.AND SWITCHING CIRCULTRY IS
REQUIRED. THIS UNIT IS SPACE QUALIFIED. IT IS A 3-AXIS STRAPDOWN
OFF-THE=-SHELF HORIZON SENSOR.

REF, DATA SHEETS (LAHS) LOW ALTITUDE HORIZON SENSOR BY LOCKHEED
MISSILES AND SPACE COMPANY, '
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HS 4 NORS o © LMSC . .
" DESIGN OPERATING CASE TEMPERATURE 264, TO 336. DEG. K
{ =20, TO 145, DEGe F)
NON~OPERATING AND STORAGE CASE TEMPERATURE 228. TO 339, DEG. K
. : { =50, TO 150, DEGe F)
ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 244, TO 336+ DEG. K
{ =20, TO 145, DEGes F)
QUALIFICATION TEST TEMPERATURE REQUIREMENTS 246 TO 336, DEG. K
( ~20s TO 145, DEG. F)
PACKAGE SHAPE RECTANGUL AR . |
PACKAGE SIZE o LENGTH 10,2 # WIDTH 10.2 * HEIGHT 25,4 CENTIMETERS
LENGTH 440 # dIDTH 4,0 # HEIGHT 10,0 INCHES

PACKAGE AREA 1238,7 SQ. CENTIMETERS #  192,0 SQ. INCHES
PACKAGE VOLUMF ?621.9 CU, CENTIMETERS *  160.0 CU. INCHES
CASE MATFRIAL ALUMINUM

CASE WEIGHT o2 KILOGRAMS # o5 POUNDS

TOTAL WEIGHT 1.8 KILOGRAMS # 4,0 POUNDS

SURFACE PROPERTIES ALPHA = 0,90 % EMISSIVITY = 0,90
INPUT STEADY STATE POWER 3,5 WATTS ##

QUTPUT POWER 0., WATTS ##

THERMAL DESIGN PASSIVE #  PASSIVE

LA A A LR S AL I AT T LR I R N L LT LT N P T YY)
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS
NON MISSION ON=TIMES =PRELAUNCH YES® ASCENT OFF# REENTRY OFF
MISSION ON-TIMES # SHUT/TUG OFF®* TUG/ORBIT INT# TUG/PAY INT
UNIT 15 BLACK ANODIZED BUT CAN BE PAINTED PER CUSTOMER THERMAL
REQUIREMENTS, MAJORITY OF COOLING IS BY RADIATOON WITH VERY LITTLE
THRU CONDUCYTION. NO LIMITATIONS ON MOUNTING LOCATION OR CABLE
LENGTH,

*ﬁ#ﬁ*ﬁ%#ﬁ*ﬂﬂ#ﬁ%*###ﬁ#*#ﬂﬂ#*ﬂ##*G###4@&*ﬁﬁ##ﬂ**iﬁ##ﬂ*ﬁ*#ﬁ**ﬁﬂn#ﬁ§§#

THE NULL OPERATING HORIZON SENSOR (NOWS)IS DESIGNED AND BUILT
BY LOCKHEED MISSILES AND SPACE COMPANY
SUNNYVALEs CALIFORNIA 94088
THE DATA CONTAINED HEREIN WAS OBTAINED FROM
MR RICHARD H ANDERSON PHONE 408-762-6362 EXTENSION
THE NOHS IS DESIGNED FOR CONTROL OF SATELLITE IN SYNCHRONOUS ORBIT
UNIT IS COUPLED TO A DIGITAL COMPUTER., TINPUT POWER IS FROM A
28YDC UNREGULATED SQURCF. THE UNIT IS SPACE QUALIFIED.
IT IS AN OFF=THE-SHELF HORIZON SENSOR FOR 3 AXIS STABILZED
SYNCHRONOUS QORBIT SATELLITES.

REF,DATA SHEETS {NOHS) NULL OPERATING HORIZON SENSOR BY LOCKHMEED
MISSILES AND SPACE COMPANY, ,
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5 DSHS LMSC. _
DESTGN OPERATING CASE TEMPERATURE ' . 244, TO 336, DEGe K
{ =20, TO 145, DEGo F)

NON-OPERATING AND STORAGE CASE TEMPERATURE 228, TO 339, DEG. K
: { =50, TO 150, DEGe F)

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 244, TO 336. DEG. K

{ =20, TO 145, DEG., F)
QUALIFICATION TEST TEMPERATURE REQUIREMENTS 244, TO 336. DEG. K
’ ( ‘“20- TO '1459 DEG. F!
PACKAGE SHAPE RECTANGUL AR
PACKAGE SIZE # LENGTH 24.1 # WIDTH 23,6 % HEIGHT 8.9 CENTIMETERS
LENGTH 9,5 # WIDTH 9¢3 # HEIGHT 3.5 INCHES

PACKAGE AREA 1989.0 SQ. CENTIMETERS *  308.3 S, INCHES
PACKAGE VOLUME 5067.3 CU. CENTIMETERS *  309.2 CU. INCHES
CASE MATERIAL ALUMINUM _

CASE wEIGHT o5 KILOGRAMS # 1.0 POUNDS

TOTAL WEIGHY 4.1 KILOGRAMS ¥ 9.0 POUNDS

SURFACE PROPERTIES ALPHA = 0,90  # EMISSIVITY = 0.90
INPUT STEADY STATE POWER l4o - WATTS ##

QUTPUT POWER 0, WATTS ##

THERMAL DESIGN PASSIVE % PASSIVE

LA 2 A I L T e T R P L T T R P r e v ey
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS
NON MISSION ON-TIMES ¥PRELAUNCH YES®* ASCENT OFF# REENTRY OFF
MISSION ON-TIMES # SHUT/TUG OFF* TUG/ORBIT INT# TUG/PAY INT

UNTT IS BLACK ANODIZED BUT CAN BE PAINTED PER CUSTOMER THERMAL

REQUIREMENTS, WJNIT IS DESIGNED FOR COOLING BY RADIATION AND
CONDUCTION,
NO LIMITATIONS ON MOUNTING [OCATIONS OR CABLE LENGTH.
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THE DUAL SCAN HORIZON SENSOR IS DESIGNED AND BUILT BY
LOCKHEED MISSILES AND SPACE COMPANY
SUNNYVALEs CALIFORNIA 94088
THE OATA CONTAINED HEREIN WAS OBTAINED FROM
MR RICHARD H ANDERSON PHOME 408-T742~-6362 EXTENSION
THE DUAL SCAN HORIZON SENSOR (DSHS) IS AN INFRARED SCANNING
HORIZON SENSOR FOR USE ON 3-aXIS STABILIZED SYCHRONOUS ORBIT
SATELLITE. THE DSAS COVERS AN ALTITUDE RANGE FROM 28800 TO 42500
KILOMETERS, THE DSAS HAS BOTH ANALOG AND DIGITAL OUTPUTS. INPUT
POWER IS FROM A 28 VOLTS UNREGULATED SOURCE. THE DSAS IS FULLY
QUALIFIED anND IS IN FLIGHT UNIT PRODUCTION, : :

REF.,DATA SHEETS DUAL SCAN HORIZON SENSOR (DS4S) BY LOCKHEED
MISSILES AND SPACE COMPANY.
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HS & MOD.IV HORIZON SYS . QUANTIC INDUSTRIES

DESIGN OPERATING CASE TEMPERATURE 255, TO 339, DEG. K

( 0. TO 150, DEG. F)

NON=-OPERATING AND STORAGE CASE TEMPERATURE 236, 10 339, DEG. K
‘ { =35, TO 150, DEGe F)

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 255, TO 328. DEG. K

: ( 0 TO 130, DEG. F)
QUALIFICATION TEST TEMPERATURE REQUIREMENTS 2550 T0 328. DEGe K
{ Gs TO 130. DEG. F)
PACKAGE SHAPE RECTANGULAR
PACKAGE SIZE # LENGTH 19.3 # WINDTH 19,8 # HEIGHT 18,0 CENTIMETERS
LENGTH Teth ®# WIDTH To.8 # HEIGHT 7.1 INCHES

PACKAGE AREA . 217547 SQ@. CENTIMETERS *# 337.2 SQ. INCHES
PACKAGE VOLUME . 6897,1 CU. CENTIMETERS ¥ 420.9 CU. INCHES
CASE MATERIAL ALUMINUM

CASE WEIGHT lob KILGGRAMS # 3.5 POUNDS

TOTAL WEIGHT Jo4 KILOGRAMS # 7.5 POUNDS

SURFACE PROPERTIES ALPHA = (.90 # EMISSIVITY = 0,90
INPUT STEADY STATE POWFR 100 WATTS ##4TRKS 2.5

OUTRPUT POKWER 0.0 WATTS ##

THERMAL DES]IGN PASSIVE #  PASSIVE

#ﬁ#ﬁﬁ#*#i#ﬁ{**ﬁ%##*%#*##%ﬁ##ﬂ**ﬁﬁ#**#*&ﬂ*#ﬁ4###%**###&##%###%##*##
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS
NON MISSION ON-TIMES #PRE{ AUNCH YES®* ASCENT OFF® REENTRY OFF
MISSION ON=~TIMES # SHUT/TUG OFF# TUG/ORBIT INT# TUG/PAY INT
THE MOD IY SFENSOR IS COMPOSED OF 4 TRACKERS AND 1 ELECTRONIC UNIT
EACH OF THE TRACKERS IS FINISHED #ITH BLACK ANODIZE ALUMINUM.EACH
TRACKER APPROX POWER STEADY STATE IS 2.5 WATTSs TOTAL AVERAGE
POWFR CONSUMPTION IS 25 WATTS. ALLOWABLE CABLE LENGTH IS AT LEAST
6.25 METERS (20 FT). THE ABOVE UNIT IS A REDESIGNED AND REPACKAGED
MOD 1V HORIZON SENSOR THAT WAS SPACE FLOWN ON A SAMSO VEHICLE IN
1970, THE NFW MODIFIED MOD IV IS BUILT FOR SAMSO.
D Y LT T L R T R e Y 2 R 2 R L BT E e e s L el L
THE ™MOU 1V HORIZON SENSOR IS DESIGN AND BUILT 8Y
QUANTIC INDUSTRIES INC,
999 COMMERCTIAL ST.» SAN CARLOSs CALIFORNIA 94070
THE DATA CONTAINED HEREIN WaS OBTAINED FROM
MR SHELDON KNIGHT PHONE 415-591-9411 EXTENSION
THE MOD IV HORIZON SENSOR IS A STATICs HIGH=ACCURACY» HIGH RELI-
ABILITY FULLY REDUNDANT HORIZON SENSOR SYSTEM, THE UNIY COMPOSED
OF 4 HORIZON TRACKER AND 1 CENTRAL ELECTRONIC UNIT. TRHIS UNIT WAS
DEVELOPED FOR SAMSO PROGRAM AND WAS SPACE FLOWN IN JULY 1970, THE
ABOVE DATA IS ON A NEW REDESIGNED MOD IV HORIZON SENSOR, THIS NEW
M0OD IV UNIT 15 BEING DEVELOP AND BUILT FOR S5AMSO AND WILL BE SPACE
FLOWN IN THE SPRING OF 1974, THE UNIT IS DESIGN WITH A PASSIVE
THERMAL CONTROL OF INSULATION BLANKET FOR THE CEU AND CONDUCTION /
RADTIATION FOR THE TRACKERS. THIS UNIT CAN BE MODIFIED TO USE LESS
THAN 4 TRACKERS BUT REDUNDANT CAPABILITY wWOULD NOT BE AVAILABLE.

REFLETD=3218 NUANTIC INDUSTRIES MOD IV HORIZON SENSOR SYSTEM DATED
30 APRIL 1970 AnD DATA SHEET ON NEW MOD IV HORIZON SENSOR.
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HSE 1 POWER SUPPLY HoS. BARNES ENGR. COa MODEL 13-159
DESIGN OPERATING CASE TEMPERATURE ' 255, TO 333, DEG. K
( 0o TO 140, DEGe F)
NON=OPFRATING AND STORAGE CASE TEMPERATURE 239, TO 347. DEG. K
‘ — { -30. TO 165, DEG. F}
ACCEPTANCE. TEST TEMPERATURE REQUIREMENTS 255, TO 333. DEG. K
{ 0o TO 140. DEG. F)
QUALIFICATION TEST TEMPERATURE REQUIREMENTS 255. TO 333. DEG. K
- { 0s TU 1404 DEG. F)
PACKAGE SHAPE RECTANGULAR :
PACKAGE SIZE # LENGTH 15,2 ® WIDTH 7.6 # HEIGHT 10,2 CENTIMETERS
LENGTH 6.0 # WIDTH 3.0 #* HEIGHT 4.0 INCHES
PACKAGE AREA 696.8 S0. CENTIMETERS * 10B,0 $SQ. INCHES
PACKAGE VOLUME 1179.9 CUs CENTIMETERS # 72,0 CU. INCHES
CASE MATFHRIAL ALUMINUM
CASE WETGHT o4 KILOGRAMS # <9 POUNDS
YOTAL WEIGHT 1.3 KILOGRAMS # 2.8 POUNDS
SURFACE PROPERTIES ALEHA = 0,350 # EMISSIVITY = 0,500

INPUT STEADY STATE POWER
OUTPUT POMER 12. WATTS &»
THERMAL DESIGN PASSIVE ¢ PASSIVE
ﬁ'ﬂ'ﬂ'#*ﬂ'ﬁﬁﬂ**ﬂﬁﬂ#ﬁ***ﬁﬁﬁﬁ#ﬁ*ﬂ‘ﬁ**-ﬂ-'ﬂ'ﬂ'*b-ﬂ'*‘H’*##ﬁ#ﬂ'*ﬁ'#'&*ﬁ#**##*ﬂ-##ﬁ#*#%ﬁ#
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS
NON MISSTION ON-TIMES #PRELAUNCH YES# ASCENT OFF® REENTRY OFF
MISSTON ON-TIMES # SHUT/TUG OFF# TUG/ORBIT INT# TUG/PAY INT

UNTT IS MARRIED TO THE HORIZON SENSOR MODEL 13~159.
POWER SUPPLY UNIT WILL REQUIRE MODIFICATION TO BE COUPLED TO
TWO SENSORS, UNIT INPUT POWER LEVEL IS BASED ON DOUBLING THE
POWER SUPPLY UNMIT ASSOCIATED WITH ONE HORIZON SENSOR POWER SUPPLY
THE SINGLE SENSOR POWER SUPPLY HAS A 7.5 WATTS INPUT STEADY STATE
POWER.
CONDUCTION 1% THRU BOTTOM MOUNTING PLATE.
HROGFBRN BRI FRDIPERHSRAGR ULV DR H IR BRSO DEL RN ERG R BRI RGBSR TRESD

THE MODEL 13-159 HORIZON SCANNER ASSEMBLY IS DESIGNED AND BUILT
BY BARNES ENGINEERING COMPANY,

30 COMMERCE ROAD STAMFORD CONNECTICUT 06904
THE DATA CONTAINED HEREIN WAS OBTAINED FROM

MR SY,C.SPIELBERGER PHONE 203-348-53B1 EXTENSION
THE POWER SUPPLY UNIT IS OFF=THE=SELF INSTRUMENT THAT WAS
DEVELOPED AND QUALIFIED FOR ENGINS MATRA FOR ESRO ON THE TD1/A
SATELLITE PROGRAM.IT WAS SUCCESSFULLY LAUNCHED MARCH 1972 FROM
VANDENBERG ON A ONE YEAR ORAITAL MISSION, SOME REDESIGN WILL BE _
REQUIRED FOR POWER SUPPLY UNIT TO ACCOMADATE THE TWO UNIT SENSORS,
THE POWER SUPPLY CONVERTS 16 VDC INPUT INTO THE VARIOUS AC AND DC
VOLTAGES REQUIRED BY THE SENSORS,UNIT IS CONNECTED YO THE SENSORS
BY MEANS OF CABLES, UNIT CASE IS IRIDETE ALUMINUM BUT CAN BE
PAINTED PER CUSTOMER THERMAL REQUIREMENTS. IF UNIT REQUIRE ACTUAL
PITCH AND ROLL COMPUTATION CIRCUITS TO BE PROVIDED INTERNAL TO
INCHES AND WETGHT INCREASED TO 8 POUNDS.
PACKAGE UNIT SIZE WILL BE INCREASED TO APPROXIMATELY 10 BY 4 BY 3

15,0 WATTS ##FOR TwQ SENSORS

REF.BEC=3855-DpR=01 DESIGN REPORT AND DESCRIPTION OF THE MODEL
13=159 HORIZON SCANNER ASSEMBLY (HSA) MARCH 1969
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HSE 2 MOD IV HNRIZON CEU QUANTIC INDUSTRIES

DESIGN OPERATING CASE TEMPERATURE 25%. TO 339.  DEG. K
: { 0. TO 150. DEG. F)
NON=-OPERATING AND STORAGE CASE TEMPERATURE 236, 70 339. DEG. K
‘ { =35, TO 150, DEG. F)
ACCEPTANCE TEST TEMPERATURE REQUIREMEMNTS 25%. TO 328, DEG. K

_ { 0. TO 130, DEGe F)

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 255, TO 328 DEG. K

: { 0. 70 130. DEGe F)

PACKAGE SHAPE RECTANGULAR

PACKAGE SIZE # LENGTH 45,7 # WIPTH 21.6 # HEIGHT 19,0 CENTIMETERS
LENGTH 18.0 # WIDTH 8,5 * HEIGHT 7,5 INCHES

PACKAGE AREA 4538.7 SQG. CENTIMETERS *# T03.5 S@e INCHES
PACKAGE VOLUME 18804,2 CU, CENTIMETERS ®* 1147,5 CU. INCHES
CASE MATERIAL ALUMINUM

CASE WEIGHT 2.3 KILOGRAMS # 5.0 POUNDS

TOTAL WEIGHT 159 KILOGRAMS # 35,0 POUNDS

SURFACFE PROPERTIES ALPHA = 0.20 # FMISSIVITY = 0.05

INPUY STEADY STATE POWER 15.0 WATTS ==DEPEND ON NUMBER GF SENSOR
QUTPUT POHWER 10,0 WATTS u#

THERMAL DESIGN PASSIVE * PASSIVE

2T AT LEEE P AL R LY R R A I T L T P R T R LY
RHYSICAL CHARACTERISTICS AND CONSTRATNTS REMARKS
NON MISSION ON-~TIMES #PRELAUNCH YES* ASCENT OFF# REENTRY OFF
MISSION ON-TIMES # SHUT/TUG OFF# TUG/QRBIT INTH* TUG/PAY INT
THE CEU HAS A PASSIVE THERMAL CONTROL DESIGN IT USES & MULTI-LAYER
ALUMINIZED MY_LAR INSULATION BLANKET, THE CEU IS COUPLED TO THE 4
TRACKERS OF THE MOD IV HORIZON SENSOR. UNIT TOTAL AVERAGE POWER
CONSUMPTION 1S 25 WwATTS OF WHICH 10 WATTS IS DISSIPATED IN THE
TRACKERS., CABLE LENGTH IS AT LEAST 6.25 METERS (20 FT),

LR LR LR R S AL L T R e T Y Y R Y T e - e
THE CENTRAL ELECTRONICS UNIT OF THE MOD IV HORIZON SENSOR IS
DESIGN AND BUILT BY QUANTIC INDUSTRIES INC,
999 COMMERCIAL ST.» SAN CARLOSe CALIFORNIA 94070
THE DATA CONTAINED HEREIN WAS OBTAINED FROM
MR SHELDON KNIGHT "PHOME £15-591-941]1 EXTENSION
THE CENTRAL ELECTRONICS UNIT (CEU} IS A FULLY REDUNDANT ELECTRONIC
UNIT FOR THE ™MOD IV HORIZON SENSOR, THIS IS A NEW. CONFIGURATION OF
THE MOD IV HORIZOM SENSOR THAT WAS DEVELOPED BUILT AND SPACE FLOWN
FOR A SAMSO PROGRAM, THE NEw UNIT IS BEING BUILT FOR A SAMSO PRO-
GRAM AND WILL BE LAUNCH SOMETIME IN THE SPRING OF 1976, THE CEU IS
COUPLED TO THE MOD IV TRACKERS BY CABLES, THE UNIT IS DESIGN FOR
SPACE ENVIRONMENT AND HAS A PASSIVE THERMAL CONTROL SYSTEM IN THE
FORM OF A MULTI-LAYER ALUMINIZED MYLAR NCR/2 INSULATION BLANKET.
THE “0D IV HORIZON SENSOR SYSTEM IS A STATICs HIGH=ACCURACY.HIGH-
RELTIABILITY FULLY REDUNDANT HORIZON SENSOR SYSTEM. THE SYSTEM IS
COMPOSED OF & TRACKER AND 1 CENTERAL ELECTRONICS UNIT, THE UNIT
CaN BE MODIFIED 7O USE LESS THAN & TRACKERS BUT REDUNDANCY WOULD
MOT BE AVAILABLE.
REF.ETD=321B QUANTIC INDUSTRIES MOD IV HORIZON SENSOR SYSTEM DATED
30 APRIL 1970 AND DATA SHEETS ON NEW MOD IV HORIZOMN SENSOR,
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THERMALL REQUIREMENTSs PHYSICAL CHARACTERISTICSs AND CONSTRAINTS
AVIONTCS SYSTEM

GUIDANCE NAVIGATION AND CONTROL SUBSYSTEN
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SS. 1 REFRACTDSYN SUN H H COMTRGOLS CO. MODEL, 5-4 ,
DESIGN OPERATING CASE TEMPERATURE ‘ . 253s TO 358. DEG. K
( =4, TO 185« DEGs F)
NON-OPFRATING AND STORAGE CASE TEMPERATURE - 253. TO 358. DEG. K
{ =4, TO 185. DEG. F)
ACCEPTANCE TEST TEMPERATURE REGQUIREMENTS 253. TO 358. DEG. K

( =4, TO 185, DEG. F)
QUALIFICATION TEST TEMPERATURE REQUIREMENTS 253. TO 358. UDEGa. K
{ =4, TO 185. DEG. F)

PACKAGE SHAPE RECTANGULAR _

PACKAGE SIZE # LENGTH 1.5 # WIDTH 1.0 # HEIGHT 1.0 CENTIMETERS
LENGTH b & WIDTH o ¥ HEIGHT o4 INCHES

PACKAGE AREA : 8,3 SQ. CENTIMETERS # 1.3 SQ. INCHES

PACKAGE VOLUME 1e6 CU. CENTIMETERS # ol CUa INCHES

CASE MATERIAL EPOXY BLACK HYSOL 111C

CASE WEIGHT , 0.0 KILOGRAMS # 0.0 POUNDS

TOTAL WFIGHT «0 KILOGRAMS # .1 POUNDS

SURFACE PROPERTIES ALPHA = 0,99 # EMISSIVITY = 0,90

INPUT STFADY STATE POWER 0.0 WATTS ## . _

QUTPUT POWER 0.0 WATTS ==

THERMAL DESIGN PASSIVE #  PASSIVE

GHHSSGH R PR TR SRR SRRSO A NGO E AR E NSRRGSR AR RIS AR ER SRR

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS
NON MISSION ON-TIMES #PRELAUNCH YES® ASCENT OFF#* REENTRY OFF
MISSION ON-TIMES # SHUT/TUG OFF% TUG/ORBIT On#* TUG/PAY ON
UNIT IS APPROXTIMATELY 1 GRAM IN WEIGHT HAS NO POWER INPUT AND NO
MOUTING LIMITATIONS, UNIT HAS FLOWN ON AGENA B,
UNIT 1S COVERED 8Y A BLACK EPOSY HYSO TYPE 111C.
NO LIMITATION ON CONNECTING CABLE LENGTH,

TS LY LT -2 5. 21 -2 F-2-2- 002 2L E L A Xk e R kA LR R R Lk

THE REFRACTOSYN SUN SENSOR MODEL S=4 IS DESIGN AND BUILT BY
HaH,CONTRUOLS CO. INCo
16 FROST STRFFT ARLINGTON MASSACHUSETTS 02174
THE DATA CONTAINED HEREIN WAS OBTAINED FROM
MR, HAROLD H, SEWARD PHONE 617-646~2626 EXTENSION
THE REFRACTOSYN PRISM SENSOR CONSISTS OF TwQ PHOTOCELLS AND AN
ISOCLES PRISM CUT AT CRITICAL ANGLE OF 41,5 DEGREES,
TWO SENSORS MOUTED AT OPPOSTTE SIDE OF VEHICLE WILL PROVIDE
SUN SENSOR SYSTEM FOR 360 DEGREES OF FIELD AGQUISITION ABQUT ONE
AXTS.
UNIT IS OFF-THE=SHELF 1TEM aND HAS FLOWN ON LOCKHEED AGENA B,

REF.DATA SHEETS ON REFRACTOSYN SUNSENSQR S-4 FROM H.H CONTROLS CO
INC, '
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THERMAL REGUIREMENTSs PHYSICAL CHARACTERISTICS. AND CONSTRAINTS
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AVTONICS SYSTEM

GUIDANCE NAVIGATION AND CONTROL SUBSY&TEM
P Y L L Y L T S L

SS 2 FINE SUN SFNSOR AS BBRS 55100 SERIES
DESIGN QPERATING CASE TEMPERATURE 253 TO 358. DEG., K
( =4, TO 185. DEG. F}
NON-OPERATING AND STORAGE CASE TEMPERATURE 233, 70 373, DEGs K
{ =40, TO 212, DEG. F)
ACCEPTANCE TEST TEMPERATURE REQUIREMENTS . 253, TO 358. DEGe K

( =45 TO 185. DEG. F)
QUALIFICATION TEST TEMPERATURE REQUIREMENTS 243, TO 368. DEGs K
{ =22, TO 203. DEG. F}

PACKAGE SHAPE RECTANGUL AR

PACKAGE SIZE # LENGTH T-1 % WIDTH 4.8 # HEIGHT 4,3 CENTIMETERS

LENGTH 2.8 ® WIDTH 1.9 = HEIGHT 1.7 INCHES

PACKAGE ARES# 171.7 SQ. CENTIMETERS *# 26,6 S0. IMCHES
PACKAGE VOLUME 148.2 CU, CENTIMETERS ¢ 9¢0 CU. INCHES
CASE MATERTIAL ALUMINUM : ‘

CASFE WEIGHT o1 KILOGRAMS # +3 POUNDS

TOTAL WE IGHT . o2 KILOGRAMS = o4 POUNDS

SURFACE PHOPERTIES ALPHA = 0.90 & EMISSIVITY = 0,90
INPUT STEADY STATE POWER 0. WATTS ##

OUTPUT POHER ‘s WATTS u#

THERMAL DESIGN PASSIVE # PASSIVE

ﬂ"ﬁﬂ'b*#ﬂ--ﬂ»#*ﬁ*ﬁ#%#ﬁ*##&iﬁ#ﬁ%#*%ﬁﬂ'#ﬂ*ﬁ##*iﬁ-ﬂ#*ﬁ*##ﬂ*#%##*ﬂﬁ##ﬁﬂ*#ﬁ*%ﬂ

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS
NON MISSION ON=TIMES #PRELAUNCH YES® ASCENT OFF% REENTRY OFF
MISSION ON=TIMES # SHUT/TUG OFF# TUG/QRBIT ON® TUG/PAY ON
THE UNIT WEIGHT IS APPROX 170 GRAMS, '
NO LIMITATION ON MOUYING LOCATION.
INDIVIDUAL SENSORS ARE CHROMICOATED ALUMINUMeSENSOR BLOCK IS ALUM=
INUM WITH ANODIZED MOUNTING PADS.RETAINERS ARE ALUMINUM BLACK ANO-
DIZED.

Py I I T E T R N NI S LA LR R A R R AR L LR A

THE FINE SUN SENSOR ASSEMBLIES $5-100 SERIES IS DESIGNED AND
BUILT BY BaLL BROTHERS RESEARCH CORPORATION

P.0, BOX 1062 BOULDER COLORADO 80302

THE DATA CONTAINED HEREIN WAS OBTAINED FROM
MR, DON VAN{_ANDINGHAM PHONE 303-441-4000 EXTENSION 43283
THE 55-100 FINF SUN SENSOR ASSEMBLY IS A 2~AXIS SENSOR THAT
GENERATES ELECTRICAL SIGNALS WHEN POINTED AT OR NEAR THE SUN. TKE
SS=100 SERIES IS COMPRISED OF AN  ARRAY OF FINE SOLAR DETECTORS
WHICH ARE ARRANGED IN PAIRS AND ALIGNED TO PROVIDE ERROR SIGNALS
IN TwO ORTHOGONAL AXES,THE UNIT IS USUALLY EMPLOYED IN CONJUNCTION
WITH COARSE SOLAR DETECTORS OR INERTIAL REFERENCE SYSTEM.
THFE $S=100 SERIES IS QUALIFITED FOR ROCKEY AND SATELLITE APPLICAT-
"TONSs  AND VARIATIONS MAVE BEEN FLOWN ON AEROBEE ROCKETS AND ON
ORBITING $O_AR OBSERVATORIES AS WELL AS OQTHER SATELLITES.

REF.BALL BROTHFRS RESEARCH CORP., S5-100 DATA SHEETS.
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GUIDANCE NAVIGATION ARD CONTROL SUBSYSTEM
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SS 3 DIGLTAL SUN SENSOR ADCOLE CORPORATION  MODEL 15564

DESIGN OPERATING CASE TEMPERATURE ) 253, TO 318, DEG. K
{ =4, TU 113. DEG. F)
MON=-OPERATING AND STUORAGE CASE TEMPERATURE 208, TO 358. DEG. K
( "'859 TO 1850 DEGn F)
ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 253, TO 318. DEG. K

: ( -4, TO 113, DEG. F)
QUALIFICATION TEST TEMPERATURE REQUIREMENTS 253, TO 318. DEG. K
' { <-4, TO 113. DEG. F}
PACKAGE SHAPE RECTANGULAR ‘ _ :
PACKAGE SIZE ¢ LENGTH bob # WIDTH 4,3 # HEIGHT 3.3 CENTIMETERS
LENGTH 206 ® WIDTH l1o7 % HEIGHT 1.3 INCHES

PACKAGE AREA - 12942 S5G. CENTIMETERS # 20,0 SQ., INCHES
PACKAGE VOLyumF 9442 CUs CENTIMETERS ¥ 57 CUe INCHKES
CASE MATERIAL ALUMINUM
CASE WEIGHT o) KILOGRAMS # « 1 POUNDS
TOTAL WEIGHT e} KILOGRAMS # «3 POUNDS

. SURFACF PROPERTIES ALPHA = 0,86 # EMISSIVITY = 0.86
INPUT STEADY STATE POWER D, 05WATTS n#
QUTPUT POHER 0.0 WATTS ##
THERMAL DESIGN PASSIVE # PASSIVE

BRSSO AR AR R EE BRSO RAH R LR G R R ARG ES RS 4R G DR RRBARBENERES
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS
NON MISSION OM=TIMES ®PRELAUNCH YES# ASCENT OFF# REENTRY OFF
MISSION ON=TIMES & SHUT/TUG OFF* TUG/ORBIT ON®* TUG/PAY ON
THF 15564 SUN SENSOR IS A DIGITAL SUN SENSOR WITH SENSOR._AND ELECT
RONICS IN 1 UNIT. THE UNIT DISSIPATE HEAT BY CONDUCTION TO THE
MOUNTINGS FLANGE. THE UNIT 1S PAINTED wITH BLACK EPOXY PAINT, BUT
CAN BE FINISH PER CUSTOMER THERMAL REQUIREMENTS, UNIT HAS A 0.048
WATTS DISSIPATED POWER, THE 15564 SUN SENSOR HAS BEEN SPACE QUALI
FIED AND FLOWN ON THE FESRO IV EUROPEAN SATELLITE.
B T L S R R L S A S A L L R i Ll Ll
THE 15564 DIGITAL ASPECT SUN SENSOR IS DESIGN AND BUILT BY
ADCOLE CORPORaATION
330 BEAR HILL ROADs WALTHAM, MASS. 02154
THE DATA CONTAINED MERFIN WAS OBTAINED FROM
MR, H. M. LOWFLL PHONE 617=890-3400 EXTENSION 56
THF 15564 SUN SENSOR IS A DIGITAL ASPECT SUN SENSOR FOR A SPINNING
VEHICLE., THE UNIT IS COMPOSED OF A SENSOR UN1T AND AN ELECTRONICS
UNIT THAT ARE INCLOSED IN 1 PACKAGE. THE UNIT HAS A 128 DEGREE
FIELD OF VIEW & RESOLUTION OF 1 DEGREE AND AN ACCURACY OF 30
MINUTES, THE 15564 SUNSENSOR HAS BEEN QUALIFIED FOR SPACE FNVIR-
ONMENT ON THE ESRO IV EUROPEAN SATELLTTE.

REF, CONVERSATION WITH MR H.N, LOWELL-. AND SUMMARY OF ADCOLE CORP,
SUN SENSORS SPECIFICATIONS AND CHARACTERISTICS,
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THERMAL REQUIREMENTSs PHYSICAL CHARACTERISTICS, AND CONSTRAINTS

- AVIONICS SYSTEM

GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM
LR Y T R Y- XL

S5 4 DIGITAL SUNSENSOR ADCOLE CORPORATION MOUEL 16765

DESTGN OPERATING CASE TEMPERATURE 253 T0O 333, DEG. K

' { =4, TO 140, DEG. F)
NON-OPERATING AND STORAGE CASE TEMPERATURE 208, TO 358, DEGs K
' { «B5, TO 185, DEG. F)
ACCEPTANCE TEST TEMPERATURE REQUIRFMENTS 253, TO 233, DEG. K

{ =4, TO 140. DEGe F)
QUALIFICATION TEST TEMPERATURF REQUIREMENTS 243. TO 343, DEG. K
( =22, TO 158, DEG. F) .
PACKAGE SHAPE RECTANGUL AR
PACKAGE SIZE # LENGTH Tes #* WIDTH 6ab * HEIGHT 9.7 CENTIMETERS
LENGTH 269 ¥ WIDTH 2.6 * HEIGHT 3.8 INCHES

PACKAGE AREA 3670 SO CENTIMETERS # 56.9 SQ. INCHES
PACKAGE VOLUME 469.5 CUes CENTIMETERS. # 28.7 CUs INCHES
CASE MATERIAL ALUMINUM

CASE WEIGHT el KILOGRAMS # .3 PUUNDS

TOTAL WEIGHT o KILOGRAMS # .9 POUNDS

SURFACE PRORERTIES ALPHA = 0,34 % EMISSIVITY = 0.1l

INPUT STEADY STATE POWER 0.0 WATTS ## .

QUTPUT POWER 0.0 WATTS u=#

THERMAL DESIGN PASSIVE # PASSIVE

##&**i}iﬂ#ﬂ‘**ﬁ-ﬂﬁ###ﬂ'#ﬂ-%####ﬁ-%%i&#-ﬂ-ﬂ-#ﬂ#ﬁ-*ﬂ-ﬁ-*##%%ﬂ—ﬁﬂ%ﬂ*bﬂﬁ##**ﬁﬂ#&ﬁ### ]
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS

NON MISSION ON=TIMES 4PHRELAUNCH YES® ASCENT OFF#® REENTRY OFF

MISSION ON=TIMES # SHUT/TUG OFF% TUG/ORRIT ON# TUG/PAY ON
THE 16765 SUN SENSCOR IS A DTGITAL SUN SENSOK W1ITH THE SENSOR AND
ELECTRONICS IN L UNIT. THE UNIT DISSIPATE HEAT BY CONDUCTION TO
THE ‘MOUNTINGS, THE UNIT SURFACE IS IRIDITE ALUMINUM, BUT CAN BE
FINISH PER CUSTOMER THERMAL REQUIREMENTS. UNIT HAS A 0,028 WATTS
DISSIPATED POWFR, THE 16765 SUN SENSOR HAS BEEN SPACE FLOWN ON -
ONE OF THE NAVY RESEARCH LARORATORY SATELLITES.
XX X-2F-F PO X FA SR A-E- ¥ - F Y. PR L - XX R B R RN R R BTN R R - R X -R-X- R K-%-R- BB ¥

THE 16765 DIGITAL ASPECT SUN SENSOR IS DESIGN AND BUILT BY

ADCOLE CORPQORATION . ‘
330 BEAR HILL ROAD. WALTHAM, MASS. 02154
THE DATA CONTAINED HEREIN WaAS OBTAINED FROM
MR, He Na LOWFLL PHONE 617=890=3400 EXTENSION 56
THE 16765 SuyN SENSOR IS5 A DIGITAL ASPECT SUN SENSOR FOR a4 SPINNING
VEHICLE,. THE UNIT IS INCLOSFD IN 1 PACKAGE AND CONTAIN BOTH THE
SENSOR aAND THE ELECTRONICS. THE UNIT HAS 180 DEGREES FIELD OF
VIEWs A RESOQOLUTION OF 0.5 DEGREES AND AN ACCURACY OF 1% MINUTES.
THE UNIT HAS NNE SENSQOR AND THE ELECTHONICS USES OM0OS CIRCUITRY.
THFE 16765 Sun SENSOR HAS BEFN SPACE QUALIFIED. AND USED BY THE
NAVY RESEARCH LABORATORY OM THEIR SATELLITES. '

REF. CONVERSATION WITH MR. He No LOWELL AND SUMMARY OF ADCOLE CORP
SUN SENSORS SPECIFICATIONS AND CHARACTERISTILS,
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GUIDANCE MNAVIGATION AND CONTRDL SURSYSTEM
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LR 1 SCAN LASAR HADAR  _ITT GILFILLAN
DESIGN OPERATING CASE TEMPERATURE ‘ 293, TO 323. DEG. K
( 68, TO 122, DEGa F)
NON=OPERATING AND STORAGE CASE TEMPERATURE 289, TO 323, DEG. K
| ( 60. TO 122, DEGs F)
ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 289. TO 300. DEG. K

{ 60, TO &0. DEG. F)
QUALIFICATION TEST TEMPERATURE REQUIREMENTS 293, TO 323. DEG. K
' { 68, TO lzés DEGe. F)
PACKAGE SHAPF RECTANGUL AR
PACKAGE SIZE # LENGTH 30.5 # WIDTH 22.9 # HEIGHT 61,0 CENTIMETERS
LENGTH 12,0 = WIDTH 9.0 % HEIGHT 24,0 INCHES

PACKAGE AREA 7896.8 S, CENTIMETERS # 1224.0 SGa. INCHES
PACKAGE VOLUME 42475,3 CU, CENTIMETERS # 2592,0 CU. INCHES
CASE MATERIAL ALUMINUM

CASE WFIGHT 4,% KILOGRAMS ¢ 10.0 POUNDS

TOTAL WEIGHT 272 KILOGRAMS # 60,0 POUNDS

SURFACE PHOPERTIES ALPHA = (.90 # EMISSIVITY = 0.%0
INPUT STEADY STATE POWFR A0, WATTS #+#

OUTPUT POWER 0., WATTS ##

THERMAL DESIGN ACTIVE # ACTIVE

e ey e e e R PR SR LAY R LR R L L Ll b bl Ll b bk

PHYSICAL CHARGCTERISTICS AND CONSTRAIATS REMARKS

NON MISSION ON=TIMES #PRELAUNCH YES* ASCENT OFF® REENTRY OFF

MISSION ON-TIMES # SHUT/TUG OFF# TUG/ORBIT OFF#®* TUG/PAY INT
UNIT IS IN ENGINEERING STAGE AND IS NOT COMPLETED.
UNIT IS MARRIED TO AN ELECTRONICS PACKAGE wHICH IS 9 BY 12 BY 12
INCHS WEIGHT 15 LBS AND POWER LEVEL OF 20 WATTS,
DATA AROVE 1S PRELIMINARY INFORMATION.
NO COOLING REQUIRED UNIT IS COLD PLATED.
SYSTEM TOTAL POWER IS 50 WATTS. SURFACE PROPERTVIES WILL DEPEND ON
CUSTOMER THERMAL REQUIREMENTS. ‘
P g Ry g g e Y Y e e AL L A L A T L S L

THE SCANNING LASER RADAR IS DESIGNED AND BUILT BY

ITT GILFILLAN
7821 ORION AVF., P.C.BOX 7713 VAN NUYSs CALIFORNIA 91409
THE DATA CONTAINED HEREIN wWAS OBTAINED FROM
MR, BERNARD GRABOIS PHONE 213=-988-2600 EXTENSION 422
THE SCANNING LASER RADAR FOR LOW POWER SYSTEM IS A GA AS SEMI-
CONDUCTOR LASER BEING DEVELOPED FOR POSSIBLE USE IN THE SPACE
SHUTTLE PROGRAM.THE UNIT IS IN DEVELOPMENT WITH A PROTOTYPE BUILT.
THE UNIT IS PART OF A 1.0W POWER SYSTEM WITH THE TOTAL SYSTEM POWER
OF 50 WATTS, UNIT ACQUISITION RANGE IS 110 MILES FOR A PASSIVE CO-
OPFRATIVE TARGET AND 0,1 MILE FOR A NON-COOPERATIVE TARGET.

REF.PRELIMINARY TECHNICAL REPORT ITT 7760 SCANNING LASER éADAR FOR
THE SPACE SHUTTLEe  APRIL 1972.
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THERMAL REQUIREMENTSs PHYSICAL CHARACTERISTICSs AND CONSTRAINTS
AVIONICS SYSTEM

GUIDANCE NAVIGATION AND CONTROL SUHSYSTEM
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LR 2 SCAN LASAR RADAR ITT GILFILLAN
DESIGN OPERATING CASE TEMPERATURE 293, TO 323. DEGs K
{ 68, TO 122. DEGs F)
NON=OFPFRATING AND STORAGE CaSE TEMPERATURE 2689, TO 323, DEG. K
{ 60, TO 122. DEGe F)
ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 289, TO 300. DEG. K

{ 60, TO 80, DEGe F)
QUALIFICATION TEST TEMPERATURE REQUIREMENTS 293, TO 323, DEGe K
' { 68, TO 122. DEG. F)
PACKAGE SHAPE RECTANGULAR
PACKAGE SIZE # LENGTH 30.5 # WIDTH 25.4 # HEIGHT 61,0 CENTIMETERS
LENGTH 12.0 ® WIDTH 10.0 % HEIGHT 24,0 INCHES

PACKAGE ARER 8361.3 SQe. CENTIMETERS # 1296.0 SQ. INCHES
PACKAGE VOLUME - 471%94,7 €U, CENTIMETERS & 2880,0 CU, INCHES
CASE MATERIAL - ALUMTNUM

CASF WEIGHT 3.2 KILOGRAMS # To0 POUNDS

TOTAL WEIGHT 31.8 KILOGRAMS +# 70.0 POUNDS

SURFACE PROPERTIES ALPHA = 0.90 + EMISSIVITY = 0,90
INPUT STEADY STATE POWER 70 WATTS ##

OUTPUT POYER ‘ 0. WATTS ##

THERMAL DESIGN ACTIVE & ACTIVE

HRBSHUGH SRR G F RSB SH S SIS RGO ER DL UGS SN RN GBSV BGOSR GD RS DAE

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS
NON MISSION ON-TIMES #PRELAUNCH YES® ASCENT OFF*®* REENTRY OFF
MISSION ON=TIMES # SHUT/TUG OFF% TUG/ORABIT OFF# TUG/PAY INT
UNIT IS IN CONCEPTUAL DESIGN STAGE AND ABOVE DATA ARE PRELIM-
INARY INFORMATION, UNIT 1S5 COUPLED TO AN ELECTRONICS UNIT WHICH .
IS ALSO IN DFSIGN. STAGE. THIS UNIT IS EXPECTED TO BE THERMOELECT=-
RICLY COOLED. :

#ﬂ#ﬁ#*iﬂﬂ***i#Qi*#*ﬁ%#ﬁ##*#ﬁﬁﬂﬁ%####*ﬂ#ﬂﬂ*##ﬁ*ﬁ#*#*#ﬂ##**ﬂﬂ*#*ﬁ##*

THE DIODE PUMPED YAG LASER RADAR IS BEING DESIGNED BY

ITT GILFILLAN

7821 ORION AVE. P.0Q BOX 7713 VAN NUYS, CALIFORNIA 91409
"THE DATA COWNTAINED HEREIN waAS OBTAINED FROM ‘
MR. BERNARD GRABOIS PHONE 213-988-2600 EXTENSION 422
THIS UNIT IS IN THE DESIGN STAGES IT IS BEING PROFOSED FOR THE
SPACE SHUTTLE PROGRAM AS A POSSIBLE CANDIDATE FOR THE SHUTTLE
LASER RADAR, THIS UNIT IS THE MEDIUM POWER LASER RADAR.
ITS TOTAL POWER IS 100 WATTS WITH 70 WATTS IN TRANSMITTER/RECEIVER
UNIT AND 30 WATTS IN THE ELECTRONIC PACKAGE THAT THE UNIT IS
COUPLED. THE UNIT MAX RANGE IS 300 MILES FOR A PASSIVE COOPERA~
TIVE TARGET anND 1.5 MILES FOR A PASSIVE NON=COOPERATIVE TARGET,
THE ABOVE DaTa IS PRELIMIMARY INFORMATION OM THIS UNIT,

REF.PRELIMINARY TECHNICAL REPORT ITT.7760 SCANNING LASER RADAR FOR
THE SPACE SHUTTLE APRIL. 1972,
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AVIONICS SYSTEM

GUIDANCE NAVIGATION ANMD CONTROL SUBSYSTEM
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LR 3 SCAN LASER HADAR ITT GILFILLAN
DESIGN DPERATING CASE TEMPERATURE T 293, TO 323, DEG. K
{( 6B8s TO 122. DEGo F)
NON-DPERATING AND STORAGE CASE TEMPERATURE 289, TO 323. DEGs K
{ 60. TO 122+ DEG. F)
ACCEPTANCE TEST TEMPERATURE REQUIREMEMTS 289, TO 300. DEGs K

( 60 TO &0. DEG. F}
QUALIFICATION TEST TEMPERATURE REQUIREMENTS 293, TO 323, DEG. K
' ' ( 68, TO 122. DEG. F)

PACKAGE SHAPE RECTANGULAR

PACKAGE SIZE ® LENGTH 30,5 # WIDTH 30.5 % HEIGHT 76,2 CENTIMETERS

LENGTH 12,0 # WIDTH 12.0 ® HEIGHT 30,0 INCHES

PACKAGE AREA 1114844 S0, CENTIMETERS ¥ 1728.0 50. INCHES
PACKAGE VOLUME 70792.1 CUs CENTIMETERS # 4320.0 CU. INCHES
CASE MATERIAL ALUMINUM

CASE WEIGHT 91 KILOGRAMS # 20,0 POUNDS

TOTAL WEIGHT 45,4 KILOGRAMS # 100,0 POUNDS

SURFACE PROPERTIES ALPHA = 0,90 . # EMISSIVITY = 0.%0
INPUT STEADY STATE POWER 600, WATTS «=#

QUTPUT POWER 0. WATTS #%

YTHERMAL DESIGN ACTIVE #  ACTIVE

LT TR AR L L L A A R A T R R R R R L LT
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS
MON MISSION ON-TIMES #PRELAUNCH YES® ASCENT OFF® REENTRY OFF
MISSION ON~TIMES # SHUT/TUG OFF# TUG/ORBIT OFF#* TUG/PAY INT
UNIT IS A PRF-DESIGN STAGE AND ALL ABOVE DATA IS PRELIMINARY INFO,
THIS UNIT IS DESIGNED TO HAVE AN ACTIVE COOLING SYSTEM, UNIT IS
COUPLED TO AN ELECTRONICS UNIT WHMICH IS ALSO IN DESIGN STAGE.

LR 2203 L2-0 02X L 0 L 2.2 E- L -T2 221 000 4.2 A kL Ak -0 2 2 21X 122812 %11

THE LAMP PUMP YAG LASER RADAR IS BEING DESIGNED BY
ITT GILFILLAN

7821 CRION AVE. P.0 BOA 7713 VAN NUYSs CALIFORNIA 91409
THE DATA CONTAINED HEREIN WAS OBTAINED FROM
MR. BERNARD GRABOIS PHONE 213=988-2600 EXTENSION 422
THIS UNIT IS IN THE DESIGN STAGE. 1IT IS BEING PROPOSED FOR
USE IN THE SPACE SHUTTLE. THIS UNIT IS A HIGH POWER LASER RADAR
SYSTEMs WITH THE TOTAL POWER OF 750 WATTS OF WHICH 600 WATTS IS IN
THE TRANSMITTER/RECEIVER PACKAGE AND 150 WATTS IN THE ELECTRONICS
UNIT, TYHE UNIT POWER CAN BE INCREASED TO APPROXIMATELY 10Kk WATTS
INPUT POWER RUT 1T DEPENDS ON THE DESIRED RADAR RANGE. IN THE 750
WATTS POWER LEVEL THE UNIT HAS A 300 MILES TARGET RANGE FOR A
PASSIVE COOPERATIVE TARGET AND A 10 MILES TARGET RANGE FOR A NON=-
COOPERATIVE TARGET.
TME ABOVE DATA IS PRELIMINARY INFORMATION ON THIS UNIT,

REF ,PRELIMINARY TECHNICAL REPORY ITT 7760 SCANNING LASER RaDAR FOR
THE SPACE SHUTTLEs APRIL 1972
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LRE 1 FLEC.LASFR RADAR - ITT GILFILLAN - : L
_ DESIGN OPERATING CASE TEMPERATURE 293, T0 323. DEG, K
( 68. TO 122, DEG. F)
NON=OPERATING AND STORAGE CASE TEMPERATURE =~ 289, TQO 323, DEG. K
‘ ( 60, YO 122, DEG. F)
ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 289, TO 300. DEG. K
' { 60, TO 80. DEG. F}
QUALIFICATION TEST TEMPERATURE REQUIREMENTS 293, TO 323, DEG. K
{ 68, TO 122. DEG. F)
PACKAGE SHAPE RECTANGUIAR
PACKAGE SIZE # LENGTH 30.5 # WIDTH 30.5 ®# HEIGHT 22,9 CENTIMETERS
LENGTH 12.0 # WIDTH 12,0 # REIGHT 9,0 INCHES

PACKAGE AREA 4645,2 SQ. CENTIMETERS ¢ 720.0 SQ.. INCHES
PACKAGE VOLUME 21237.6 CU., CENTIMETERS * 1296.0 CU. INCHES
CASE MATERIAL ALUMINUM

CASE WEIGHT 1.4 KILOGRAMS # 3.0 POUNDS

T0Tal WEIGHY 6.8 KILOGRAMS @ 15,0 POUNDS

SURFACE PROPERTIES ALPHA = 0,90 # EMISSIVITY = 0,90
INPUT STYEADY STATE POWER 200 WATTS u# .

OUTPUT POWER C. WATTS. =&

THERMAL DESIGN PASSIVE & PASSIVE

DR SBRB R RS G R E RSN A GRS RN E P RN E RSO R AR OB BB PR SHGEARAADHREATERBRER

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS

"~ NON MISSION GN-TIMES *PRELAUNCH YES® ASCENT OFF# REENTRY OFF
MISSION ON=TIMES ® SHUT/TUG OFF# TUG/ORBIT OFF® TUG/PAY INT

UNIT MARRIED TO THE SCANNING LASER RADAR TRANSMITTER-RECEIVER.

UNIT IS IN DEVELOPEMENT AND ABOVE DATA IS PRELINIMARY INFORMATION

UNIT IS EXPECTED TO BE PASSIVE THERMAL CONTROL WITH NO ACTIVE COOL

ING REQUIRED.

Prrere Yy r e rrr Y reEr e P L LY L UL L L LA L B S R L LR Ll
"THE ELECTRONICS FOR SCANNING LASER RADAR IS DESIGNED AND BUILT
BY ITT GILFILLAN '
7821 ORIOM AVE. P,0.BOX 7713 VAN NUYSe CALIFORNIA 91409
THE DATA CONTAINED HEREIN WAS OBTAINED FROM
MR, BERNARD GRa&BOIS PHONE 213-988-~2600 EXTENSION 422
THE ELECTRONIC PACKAGE OF THE SCANNING LASER RADAR IS MARRIED
TO THE LASER RADAR TRANSMITTER/RECEIVER.THE UNET IS IN DEVELOPEMEN
FOR POSSIBLE USE IN THE SPACE SHUTTLE PROGRAM A PROTOTYPE UNIT IS
BUILT. THIS UNIT IS PART OF THE LOW POWER LASER RADAR SYSTEMWITH
TOTAL POWER OF 50 WATTS OF WHICH 20 WATTS IS IN THE ELECTRONICS.
THE ABOVE DATA IS PRELIMINARY INFORMATION ON THIS UNIT,

REF.PRELIMINARY TECHNICAL REPORY ITT 7760 SCANNING LASER RADAR FOR
THE SPACE SHUTTLEs APRIL 1972.
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THERMAL REQUIREMENTSe PHYSICAL CHARACTERISTICS, AND CONSTRAINTS
AVIONICS SYSTEM

GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM
L Ty R R L Py T T e R e R R

LRE 2 ELEC LASER RADAR ITT GILFILLAN , .
DESIGN OPERATING CASE TEMPERATURE . 293. TO 323, DEG, K
o { 68 Y0 122, DEG. F)
NON~-OPERATING AND STORAGE CASE TEMPERATURE 289, TO 323. DEG. K
{ 60, 7O 122. DEG. F)
ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 289%. TO 300. DEG. K

( &0, TO B0, DEG. F)
QUALIFICATION TEST TEMPERATURE REQUIREMENTS 293. TO 323. DEGs K
‘ ( 68, TO 122. DEG. F)
PACKAGE SHAPE RECTANGUL AR
PACKAGE SIZE # LENGTH 30,5 % WIDTH 30,5 # HEIGHT 30.5 CENTIMETERS
LENGTH 12,0 # WIDTH 12.0 # HEIGHT 12,0 INCHES

PACKAGE AREA 5574,2 SQ. CENTIMETERS 864 .0 SGe INCHES
PACKAGE VOLUME 28316.8 CU, CENTIMETERS # 1728.0 CU. INCHES
CASE MATERIAL ALUMI NUM

CASE WEIGHT 23 KILOGRAMS # 5.0 POUNDS

TOTAL WFIGHT 9.1 KILOGRAMS = 20,0 POUNDS

SURFACE PROPERTIES ALPHA = 0.90 # EMISSIVITY = 0.90
INPUT STEADY STATE POWER 30,0 WATTS w#

OUTPUT POWER 0., WATTS o

THERMAL DESIGN ACTIVE #  ACTIVE

BoR RGN EEH R SRR RS R RSB RGN DR R R A R R RSN ORN USRS RS ERR RO INRE

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS
NON MISSION ON-TIMES #PRELAUNCH YES® ASCENT OFF# REENTRY OFF
MISSION ON«TIMES # SWUT/TUG OFF® TUG/ORBIT OFF® TUG/PAY INT
UNIT IS IN DESIGN STAGE AND ALL ABOVE DATA IS PRELIMINARY INFOR-
MATION., UNIT IS COUPLED TO A TRANSMITTER/RECEIVER UNIT OF THE
SCANNING LASER RADAR.
UNIT I5 DESIGNED TO HAVE A THERMOELECTRIC COOLING SYSTEM,

*#ﬁ##*##%*ﬁéﬁ#%**#ﬁiﬂﬂﬁEﬂ*ﬁﬁ#*ﬂﬁ§#ﬁ#*i###*ﬁ*#ﬂ#ﬁ#ﬂ#i#ﬂﬁﬂ###iﬁ*ﬂ@ﬂ&u

THE ELECTRONICS FOR DIODE PUMPED YAGs SCANNING LASER RADAR IS
DESIGNED BY ITT GILFILLAN
7821 ORION AVF, P.0. BOX 7713 VAN NUYS, CALIFORNIA 91409
THE DATA CONTAINED HEREIN WAS OBTAINED FROM
MR, BERNARD GRABOIS PHONE 213-988-2600 EXTENSION 422
THE ELECTRONICS UNIT FOR THE SCANNING LASER RADAR IS IN DESIGN
STaGE. IV IS COUPLED TO TKE TRANSMITTER/RECEIVER UNIT OF THE
RADAR, UNIT 15 BEING PROPOSED FOR THE SPACE SHUTTLE PROGRAM AS
POSSIBLF CANDIDAYE FOR THE SHUTTLE LASER RADAR SYSTEM, THIS UNIT
1S PART OF THE MEDIUM POWER LASFR RADAR SYSTEM.WITH TOTAL PowER aF;
100 WATTS OF WHICH 30 WATTS IS IN THE ELECTRONICS.
THE ABOVE DATaA IS PRELIMINARY INFORMATICN ON THIS UNIT,

REF.PRELIMINARY TECHNICAL REPORT ITT 7760 SCANNING LASER RADAR FQR
THE SPACE SHUTTLEs APRIL 1972.
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THERMAL REQUIREMENTSs; PHYSICAL CHARACTERISTICSs AND CONSTRAINTS
AVIONICS SYSTFM™
GUIDANCE NAVIGATION AND COMTROL SUBSYSTEM
X222 - 1-0-1-2- L 02 R N-Y-R -3 LR R A R R R )
LRE 3 ELEC LASEHR RADAR ITT GILFILLAN .
DESIGN OPERATING CASE TEMPERATURE 293 TO 323. DEG. K
‘ ‘ { KB, TOD 122, DEG. F)
NON=OPERATING AND STORAGE CASE TEMPERATURE 289, T0 323, DEG. K
. ( 60, TO 122. DEG. F)
ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 289, TO 300 DEG. K
: ( 60 TO 80, DEGs F)
QUALIFICATION TEST TEMRPERATURE REQUIREMENTS 293, TO 323. DEG. K
‘ ( 68, TO 122, DEG. F)
PACKAGE SHAPE RECTANGULAR
PACKAGE SIZE # LENGTH 230.5 % WIDTH 30.5 ® HEIGHT 61,0 CENTIMETERS
‘ LENGTH 12.0 # WIDTH 12.0 * HEIGHT 24,0 INCHES

PACKAGE AREAa 929043 SQ. CENTIMETERS #* 1440.0 SO, INCHES
PACKAGE VOLUME - 56633.7 CU. CENTIMETERS # 3456,0 CU. INCKES
CASE MATERIAL ALUMINUM

CASE WEIGHT 0,0 KRILOGRAMS # 0.0 POUNDS

TOTAL WEIGHT 318 KILOGRAMS *# 70.0 POUNDS

SURFACE PROPERTIES ALPHA = 0.90 # EMISSIVITY = 0.90
INPUT STEADY STATE POWER 150, WATTS ##

OUTPUT POWER 0, WATTS o=

THERMAL DESIGN : ACTIVE € ACTIVE

GERRVFRUANRRBELNER IR BN SRSas RSN SRR EESR GRSt EORHERGRbERORGORREGENE

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS

"NON MISSION ON=TIMES #PRELAUNCH YESH# ASCENT OFF+® REENTRY OFF
. MISSION ON-TIMES # SHUT/TUG OFF®* TUG/ORBIT OFF® TUG/PAY INT
THIS UNIT IS MARRIED TO THE TRANSMITTER/RECEIVER OF THE HIGH POWER
SCANNING LASER RADAR,. THIS UNIT IS IN DESIGN STAGEs. AND ALL ABOVE
DATA 1S PRELIMINARY INFORMATION.
UMIT IS DESIGNFD WITH AN ACTIVE COOLING SYSTEM,

#i%ﬂ##ﬂ“**ﬁﬁ*ﬁﬁﬁﬂﬂﬂﬁﬁﬁ*ﬁﬂﬁﬁﬂﬂ#*ﬂ%#*ﬁﬁﬁﬂ####ﬁﬁﬁﬁﬁ#*ﬁ%ﬁ*ﬁ#iﬁ#ﬁﬂ##*##

THE ELECTRONICS FOR LAMP PUMPED YAG LASER RADAR IS DESIGNED BY
ITT GILFILLAN
7821 ORION AVE P.O BOX 7713 VAN NUYSe. CALIFORNIA 91409
THE DATA CONTAINED HEREIN WAS OBTAINED FROM
MR, BERMNARD GRABOIS PHONE Z13=-9B8-2600 EXTENSION 422
THE ELECTRONTICS UNIT FOR THE SCANNING LASER RADAR IS IN DESIGN
STAGE. IT IS COUPLED TG THE TRANSMITTER/RECEIVER UNIT OF THE LASER
RARAR. UNIT IS BEING PROPOSED FOR THE SPACE SHUTTLE PROGRAM AS
POSSIBLE CANDIDATE FOR THE SHUTTLE LASER RADAR SYSTEM, THIS ELEC-
TRONICS UNIT 1S PART OF THE HIGH POWER LASER RADAR SYSTEMsWHICH -
HAS A TOTAL POWER OF 750 WATTS OF WRICH 150 WATTS IS IN THE
ELECTRONICS,
THE ABOVE DATA IS PRELIMINARY INFORMATION ON THIS UNIT,

REF s PRELIMINAQY TECHNICAL REPORT ITT 7760 SCANNING LASER RADAR FOR
THE SPACE SHUTTLEs APRIL 1972,

v
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THFRMAL REQUIREMENTS, PHYSICAL CHARACTERISTICSs AND CONSTRAINTS

D Ty WD OO o s D O O M e OO KO8 G D S R DR AW R OB

ey - o T W G I e e ey S T gy D e S R AT SR e e T e A T e S0 e

AVIONICS SYSTEM _
GUINANCE NAVIGATION AND CONTROL SUBSYSTEM
VPHERP B O RO 4 RS ERS IR BEPH GRS RR GG RE
TV 1 COLOR TELEVISION WESTINGHOUSE P/N 2RD28BOO
DESIGN OPERATING CASE TEMPERATURE ’ 253, TO0 33B. DEG. K
( "40 TO{ 149e DEGO F)
NON=OPERATING AND STORAGE CASE TEMPERATURE 219, TO 373. DEG. K
( -65. TO 212, DEGs F}
ACCEPTANCE TEST TEMPERATURE RFQUIREMENTS 219, TO 338. DEG. K
{ =65, TO 149, DEGs F)
QUALIFICATION TEST TEMPERATURE REQUIREMENTS 219. TO 338. DEG. K
( —bS. TO 1499 DEG: F}
PACKAGE SHAPFE RECTANGUL AR .
PACKAGE SIZE 2 LENGTH 28.7 # WIDTH 11.4 # HEIGHT 16,5 CENTIMETERS
LENGTH 11,3 # WIDTH 4,5 # HEIGHT 6.5 INCHES

PACKAGE AREA 1981.3 SQ. CENTIMETERS # 307.1 SQ@. INCHES
- PACKAGE VOLUME 5416+3 CU. CENTIMETERS # 330,5 CU, TNCHES

CASE MATERIAL ALUMTNUM

CASE wEIGHT lal KILOGRAMS # 2.5 POUNDS

TOTAL WEIGHT 5.7 KILOGRAMS # 12.5 POUNDS

SURFACE PROPERTIES - ALPHA = 0.20 # EMISSIVITY = 0.86
- INPUT STEADY STATE POWER 28,0 WATTS «#AT 238 vDC

QUTPUT POWER Oel WATTS ##

THERMAL DESTIGN PASSIVE #  PASSIVE

B Y 2 T L L L L L T T PP PR T DT TR T YT e e e s PETYY
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS

NON MISSION ON-TIMES #PRE{AUNCH YES=® ASCENT OFF® REENTRY OFF

MISSION ON-TIMES # SHUT/TUG OFF* TUG/ORBIT OFF# TUG/PAY INT
THE SKYLAB COLOR To.V. CAMERA WAS DESIGN WITH A PASS5IVE THERMAL
CONTROL OF RANIATION FROM THE SURFACES. THE UNIT IS PAINTED WITH
A WHITF CAT-p-t AC PAINTs BUT CaAN BE FINISH PER CUSTOMER TRERMAL
REQUIRFMFENTS, CAMERA IS DESTGN FOR SPACE ENVIRONMENT AND WAS TO
BE USED AS THE T.V,CAMERA FOR THE T-027 EXPIREMENT ONBOARD SKYLAB.
DIMENSTONS OF CAMERA DOES NOT INCLUDE LENS WHICH IS 16,5 CM (6.5
IN) LONG NOR THE HANDLE WHICH IS 14 €M (5.5 IN) LONG.
BEAHGERSHFER BB IO LR AR E TR ERAIH TR A DR RERAOLD IR RSB B E RN SR EAREY

THE SKYLAR COLOR TV CAMERA IS DESING AND BUILT BY

WESTINGHOUSE ELECTRIC CORP. AERONSPACE AND ELECTRONICS SYSTEMS 01V,
BALTIMORE P,0, BOX 746 BALTIMORE, MARYLAND 21203
THE DATA CONTAINED HEREIN WAS OBTAINFD FROM
MR, HERB HAWLK PHONE 303-794-5211 EXTENSION 4119
THE SKYLAB COLOR TV CAMERA WAS BUILT FOR NASA JSC UNDER CONTRACT
NUMBER NAS9=11801, THE CAMERA IS DESIGN FOR SPACE ENVIRONMENT AND
IS AT PRESENT IN USE ONBOARD THE SKYLAB SIMILAR UNITS HAVE BEEN
USED ONBOARD APOLLO 10 THRY 14, IN ADDITION FOk THE CAMERA USE
ONBOARD SKY| aR IT WAS DESIGN TO BE ATTACHED TO A BOOM AND PLACED
QUTSIDE THE owS AIR LOCK AS PART OF Trf T-027 EXPIREMENT. THE
CAMERA |LENS AND HANDLE LENGTH ARE NOT INCLUDED IN THE ABOVE UNIT
DIMENSIONSs SINCE UNIT MAY REQUIRE SOME MODIFICATION IN MOLNTING
FOR SPACE TuG AND POSSIBLY DIFFERENT LENS THEN THE ONE USED ON
SKYLAB, : B

REF. CRITICAL DESIGN REVIEW OF THE UPGRADED SKYLAB CO{OR TELE=~
VISION SYSTEM DATED AUGUST 9, 1972.
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THERMAL REQUIREMENTSe PHYSICAL CHARACTERISTICS. AND CONSTRAINTS

AVIONICS SYSTEM
GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM
*G*-ﬁ*!&ﬂ-#ﬁﬁﬁ#ﬂﬂ-&ﬂ'#**-ﬂ--ﬁ*h*ﬂﬁ*&ﬁ#&#%i*ﬁﬂ##***#ﬁ
TV 2 LUNAR T,.¥. SYSTFM RCA
DESIGN OPERATING CASE TEMPERATURE 263s TO 323. DEG. K
( l4. TO 122. DEG. F)
MON=0OPERATING AND STORAGE CASE TEMPERATURE 263, TO 323. DEG. K
’ ! . { 14, 70 1229 DEG- F)
ACGCEPTANCE TESYT TEMPERATURE REGUIREMENTS 273, TO 313, DEGa K
' { 32, TO 104. DEG. F)
QUALIFICATION TEST TEMPERATURE REQUIREMENTS 248, TO 223, DEG. K
{ =14, TO 122. DEG. F1}
PACKAGE SHAPE RECTANGULAR :
PACKAGE SIZE # LENGTH 45.7 #* WIDTH 16.%5 # WEIGHT 10.2 CENTIMETERS
LENGTH 18,0 % WIDTH 6.5 # HEIGHT 4,0 INCHES

PACKAGE AREA 2774.,2 SQ@, CENTIMETERS #  430.0 SQ. INCHES
PACKAGE VOLUME 7669.1 CU, CENTIMETERS *  468.0 CU. INCHES
CASE MATERTAL ALUMTNUM

CASE WEIGHT lo4 KILOGRAMS = 3.0 POUNDS

TOTAL WEIGHT 5.8 KILOGRAMS #  12.8 POUNDS

-SURFACE PROPERTIES ALPHA = 0,25  # EMISSIVITY = 0,05
INPUT STEADY STATE POWER  14.8 WATTS ##aT 28 v INPUT '
OUTPUT POWER 0.0 WATTS #s® '

THERMAL DESIGN PASSIVE  # PASSIVE

BPROHARRNBR BB L BB RSBSOS R G R SR BB USRS AF DR RO SBARREIBBRRRERSDOG
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS
NON MISSION ON=TIMES #PRELAUNCH YES® ASCENT OFF# REENTRY OFF
MISSION ON~TIMES # SHUT/TUG OFF¥ TUG/ORBIT OFF# TUG/PAY INY
THERMAL CONTROL OF THE CTV IS ACHIEVED BY THE INTERACTION OF A SEC
" OND-SURFACE MIRROR ON THE TOP OF THE CAMERA WITH THE LUNAR SURFACE
AND WITH DEEP SPACE. THF CTV REJECTS HEAT THROUGH RADIATION AND
RECFIVES HEAT BY INTERNAL HEAT DISSIPATIONs SOLAR RADIATION INCI-
DENT TO THE MIRROR RADTIATOR, AND LUNAR SURFACE RADIATION WHEN THE .
RADIATOR IS TILTED TOWARD THE LUNAR SURFACE. A THERMAL INSULATION
BLANKET COVERS THE REMAINING SURFACES OF THE CAMERA,
PeTreI T LT L TR P TN PR R L T R L RS AR AL R AR I R R R L
THE COLOR TELEVISION CAMERA IS DESIGN AND BUILT BY
RCA GOVERNMENT AND COMMERCTIAL SYSTEMS ASTRO-ELECTRONICS DIVISION
P.0., BOX B0p PRINCETON, NEW JERSEY 08540
THE DATA CONTAINED HEREIN WAS OBTAINEDR FROM
MR, SAMUEL RUSSELL PHONE 609-448=3400 EXTENSION 3247
THE COLOR TELFVISION CAMERA 1S PART OF THE GROUND-COMMANDED TELE-
VISTION ASSEMBLY AND COLOR TELEVISION CAMERA SYSTEM DESIGNED TO OP-
ERATE ON THF LUNAR SURFACE. UNIT WAS USED ON THE APOLLO LUNAR
ROVER VEHICLE(LRV). THE TELFVISION ASSEMBLY CONSIST OF THE .
COLOR TV CAMERA AND A TV CONTROL UNIT. THE TV CONTROL UNIT PERMIT.
GROUND~COMMANDFD POSITIONING AND OPERATION OF THE CAMERA. THE
CAMERA OPERATES ON 28 vDC POWER SOURCE. 17 HAS AN F/2,2 ANGENIEUX
LENS WITH A ZNOM RATIO OF 6:1. THE CAMERA BODY CONTAINS THE SIT
TURBEs COLOR~WHEEL ASSEMBLYs AND ALL SYNCHRONIZATIONs DEFLECTION. .
AND VIDEO COMPONENTS REQUIRED TO PROVIDE A STANDARD 525-LINE COM=-
POSITE VIDED FROMAT AT THE CTV QUTPUT. UNIT IS OFF-THE-SHELF AND
HAS BEEN SPACE QUALIFIED AND SPACE FLOWN ONBOARD THE APOLLO
PROGRAM,

REF. TECHNICAL DATA SHEETS ON THE LUNAR COLOR TELEVISION CAMERA‘BY
RCA.
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THERMAL REQUIREMENTSs PHYSICAL CHARACTEQISTICSv AND consrnnznrs
AVIOMNICS SYSTEM

GUINANCE NAVIGATION AND CONTROL SUBSYSTEM
LRS- AL FEE LR - LR R R R X

ACSE 1 VALVE DRIVE AMP, MARTIN MARIETTA CO P/N 83765000000
DESIGN OPERATING CASE TEMPERATURF ' . 236, TO 366. DEG. K
( ~35, TO 200. DEG. F}
NON=OPFRATING aND STORAGE CASE TEMPERATURE 236, TO 398. DEG. K
( =3%, TO 25T« DEG. F)
ACCFPTANCE TEST TEMPERATURE REQUIREMENTS 236, TC 366+ DEG. K

( =35, TG 200. DEGs F)
QUALIFICATION YEST TEMPERATURE REQUIREMENTS  236. TO 366. DEG. K
{ =35, TO 200, DEG. F)
PACKAGE SHAPE RECTANGULAR
PACKAGE SIZE ¢ LENGTH 26.7 # WIDTH 17.8 # HEIGHT 19.8 CENTIMETERS
LENGTH 1045 # WIDTH 7.0 * HEIGHT 7.8 INCHES

PACKAGE AREA 2709.7 SQe CENTIMETERS * 420.0 SQ. INCHES
PACKAGE VOLUME 9394.7 CU, CENTIMETERS *® 573,3 CU. INCHES
CASE MATFRIAL MAGNESTUM :

CASE WEIGHT 1.} KILOGRAMS *# 245 POUNDS

TOTAL WEIGHT 5.4 KILOGRAMS # 12,0 POUNDS

SURFACE PROPERTIES ALPHA = (0,90 # EMISSIVITY = 0,90
INPUT STEADY STATE POWER 38.0 WATTS =+

QUTPUT POWER 0.0 WATTS =4

THERMAL DESIGN PASSIVE % PASSIVE

LI TR TR II T T Y R AL AR S T T R A N LI LR AR DL L
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS

NON MISSION ON=TIMES #PRE{ AUNCH YES# ASCENT OFF# REEMTRY OFF

MISSION ON~TIMES # SHUT/TUG ON® TUG/ORBIT ON® TUG/PAY ON
THE VALVE NDRIVE AMPLIFTER ELECTRONIC COMPONENT IS DESIGN FOR THE
VIKING LANDER CAPSULE. UNIT IS DESIGN TO WITHSTAND SPACE ENVIRON=-
MENT AND THE ~MARTIAN ATMOSPHERE., UNIT HAS A PASSIVE THERMAL DE-
SIGN OF RADIATION TO SPACE aND CONDUCTION 7O MOUNTINGS, UNIT IS
FINISH PER CUSTOMER REQUIREMENTS, UNIT IS DESIGN TO BE ABLE TO
BE £XPOSED TO 125 DEG.C. {257 DEG.F) STERILIZATION TEMPERATURESs
T R T Y L T Y Y Y T T T Y T LY Y )

THE VALVE DRIVE AMPLIFIER ELECTRONIC COMPONENT IS DESIGN AND

BUILT BY MARTIN MARIETTA AEROSPACE DENVER DIVISION,.
P.0. BOX 179 DENVER. COLORADO 80201
THE ODATA CONTAINED HEREIN WAS OBTAINED FROM
MR, B. HARMEL PHONE 303-794=5211 EXTENSION 2103
THE VALVE DRIVE AMPLIFIER IS DESIGNED AND BUILT FOR THE VIKING
LANDER CAPSULE. UNIT IS THE CONTROLLER OF THE VIKING LANDER ACS,
THE UNIT IS DESIGN FOR SPACE ENVIRONMENT AND WILL BE ONBOARD
VIKING FIRST FLIGHT IN THE SUMMER OF 1975. UNIT HAS HAD ITS QUAL
TEST AND STERILIZATION AT PRESENT TIME. '

REFo THERMAL ANALYSIS FOR VALVE DRIVE AMPLIFIER ELECTRONIC COMPO-
NENTs MMC VIKING PROGRAM NAS1~9000» OCTOBER 9 1972,



" nATA MANAGEMENT SUBSYSTEM PAGE I-50
y.x.2-3- L -2 0-X-F.%.-F-%.F-F.%-L-L F-3. X-F-F. 8- %]

L2 X2 2 12X YT L ey .y Y ¥ 20 ety . Y. .Y PR X L R R R LR R R R

EQUIPMENT GUANTITY WEIGHT POWER VOLUME
ITEM {POUNDS) {WATTS) (CU FT,)

UNIT TOTAL
##ﬁﬂ*#%4&&#“#*####“#%#*##**4#&**#4ﬁﬁ##*##G#ﬁ##GG#ﬁG*####*“ﬁ*ﬁﬁ#ﬂ#ﬁ#*ﬁﬂﬁ
COMPUTER w2 2l.6 42, 60, « 60
TAPE RECORDER 1 10, 10, 20, s20
DATA ACQUISITION UNIT 2 10 4, 40, 26, Y4
'TELEMETRY FORMATTER # Z Y 12 14, . «25
DATA BUS CONTRULLFR # 2 6. 12, 15, 020

TOTALS 116, 136, 1,50

HHRBOREE AR B SRR R U B RS SRERU R R A S G R SRS BRSSPI R LSS A SO HSSERESREOED

NOTES * DENOTE REDUNDANT UNITS

4*&###““%%*##%#4##%&###*#ﬁﬂﬁﬂ*#*ﬁ%#ﬂﬂﬁb*ﬁﬂ*b**ﬁ#**%ﬂ##ﬁ#ﬂﬂﬁ##%#ﬁ*iﬂ***ﬁ

TIMELINES

CONTINUOUS OPERATION OF SUBSYSTEM FROM PRELAUNCH TO LANDING.
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THFERMAL REQUIREMENTSs PHYSICAL CHARACTERISTICSs AND CONSTRAINTS
AVIONICS SYSTEM

DATA MANAGEMENT SUBSYSTEM
L T L LT L T T R e A R Y

COMP 1 MaglC 352 DELCO ELECTRONICS P/N 7888760-031
DESIGN OPERATING CASE TEMPERATURE : . 305, TO 328, DEG. K
{ 90, TO 130, DEG. F)
NON=OPERATING AND STORAGF CASE TEMPERATURE 236 TO 344, DEG. K
: ( »35. TO 160, DEG. F)
ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 299, TO 340, DEGas K

{ 79, TO 152. DEG. F)
QUALIFICATION TEST TEMPERATURE REQUIREMENTS 298, TO 342, DEG. K
’ - ( T77. TO 1%6. DEGs F)
PACKAGE SHAPE RECTANGUL AR
PACKAGE SIZF # LENGTH 50,8 # wWIDTH 40.6 ® HEIGHT 22.9 CENTIMETERS
LENGTH 20,0 ® WIDTH 16.0 # HEIGHT 9.0 INCHES

PACKAGE AREA 83n9.,7 SQ, CENTIMETERS % 1288.0 SQ. INCHES
PACKAGE. VOLIIME 47194.,7 CU. CENTIMETERS % ?2880,.,0 CU, INCHES
CASE WMATERIAL ALUMINIUM

CASE wplIGnT 9,1 KILOGRAMS # 20,0 POUNDS

TOTAL WFIGHT A6s1 KILOGRAMS = 79,5 POUNDS

SURFACE PROPFRTIES ALPHA = (0,90 # EMISSIVITY = 0.90
INFUT STEADRY STATE POWFR 20R, WATTS #% C15MAX

OUTPUT POWER 0. WATTS u#

THERMAL DESTGN ACTIVE ¢ . PASSIVE

L Y ALYy Y Y A R R TR L LY L 2Ly
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS
NON MISSION ON-TIMES #PRELAUNCH YES# ASCENT YES® REENTRY YES
MISSION ON-TIMES # SHUT/TUG ON#* TUG/ORBIT ON¥ TUG/PAY ON
MARRIED TU CAROUSEL SB IMU
QUALIFIED FOR & 9 HOUR MISSION
FUNCTION IN. LESS THAN ONE MINUTE AFTER POWER-ON

- 2-E- 02031l Py L. - E- R -R XXX R AR - - - R X oR L Ak L]

THE MAGIC 352 COMPUTER IS DESIGNED aAND BUILT BY
DELCO ELECTRONICS DIVISION OF GENFRAL MOTOR CORPORATION
6767 HOLISTER AVE., GOLTAs CALIFORNIA 93017
THE DATA CONTAINED HERFIN waS OBTAINED FROM
MR, JOHN MICHELS PHONE R05-968-1011 EXTENSION 623
THIS COMPUTER IS CURRENTLY IN A PRODUCTION PHASE AND IS AEING
PROCURED BY SaM50 FOR USE ON. THE TITAN 3C TRANSTAGE AS THE SINGLE
GUIDANCE AND CONTROL COMPUTER. FOR THIS SYSTEM IT IS MARRIED T0O
CARQUSEL 5B IMi. THIS UNIT 1S SCHEDULED TO FLY FOR THE FIRST TIME
IN 1973, A SINGLE 28 VvDC SOURCE IS REQUIRED. THE INTERNAL THERM
AL DESIGN IS CONDUCTION. THE ROX IS DESIGNED TO MAINTAIN A 3,45 N/
CM 3Q (5 PSYA) PRESSURE ABOVE THE LOCAL AMBIENT, NITROGEN IS THE
PRESSURANT G&S BUT TS NOT REQUIRED FOR THERMAL DESIGN, THE '
COMPUTER IS5 DESIGNED WITH 16K WORDS OF MEMORY. THE MAX POWER
ALLOWABLE IS 215 WATTS.

REF. MAGIC 352 COMPUTER TECHNICAL DESCRIPTION, DELCO ELECTRONICS,



%

COMP

SPACE TuG FUUIPMENT DATA BANK FIMAL DATA FAGE I-52
THERMAL. REUUIREMENTSs PHYSICAL CHARACTERISTICSs AND CONSTRAINTS
AVIONICS SYSTEM

NATA MANAGFMENT SUHSYSTEM
R 2 X L L R R T R Y e T L R

? MAGIC 357 DIGS . DELCO ELECTRONICS P/N T7554180=G11
DESIGN QOPERATING CASE TEMPERATURE , 253, TO 343, DEG. K
: {( =4, TQ 158, DEG. F)
NON=OPFRATING AND STORAGE CASE TEMPERATURE 208, TO 423. DEG. K
{ ~85. TO 302. DEG. F)
ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 263, 70 333. DEG. K

{ 14, TO 140. DEG. F}
QUALIFICATION TEST TEMPERATURF REQUIREMENTS 253, TO 343. DEG., K
{ =4, TO 158. DEG. F)
PACKAGE SHAPE RECTANGUL &R .
PACKAGE SIZE # LENGTH 4R.3 # WwINTH 27.9 # HEIGHT 19,8 CENTIMEYERS
LENGTH 19.0 # WIDTH 11,0 # HEIGHT 7.8 INCHES

PACKAGE AREA 5716.1 S0. CENTIMETERS # 886,00 SQ. INCHES
PACKAGE VOLIMFE 26T14.2 CU. CENTIMETERS # 1630,2 CU. INCHES
CASE MATERIAL ALUMINIUM

CASF WFIGHT Se7 KILOGRAMS # 12,5 POUNDS

TOTAL WFIGHT : P27 KILOGRAMS # 50,0 POUNDS

SURFACE PROPFRTIES ALPHA = 0.900 % EMISSIVITY = 0,900
INPUT STFADY STATE POWER 175, WATTS ## 21 WATTS DISCRETE POWER
OUTPUT POWER G WATTS #«

THERMAL DESIGN ACTIVE #  PASSIVE

ﬁ*#ﬁH%ﬁ#***%u****#*ﬁ#ﬂﬁﬁﬁ##b**%ﬁﬁ*%#*#ﬂ**%%*ﬂﬁﬁﬁ##ﬂ*ﬁﬁﬁ*#ﬁﬁﬁ**ﬁﬁ#*
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS
NON MISSION OM=TIMES #PRE|LAUNCH YES® ASCENT YESH# REENTRY YES
MISSION ON-TIMES # SHUT/TUG Or#® TUG/ORBIT  ON® TUG/PAY ON
BOX DESIGN INCLUDES EXTERNAL CASF AIR HEAT EXCHANGER
THERMAL MASS anND RANDIATION IN -FLIGHT
90 MINUTF MISSION LIFETIME

#§*§#*#*#*ﬂﬁ#***ﬂﬁﬁ*ﬁ##ﬁﬁ###%ﬁ#**ﬂ#%ﬁﬂ*ﬁﬁ*##*#ﬂ%ﬁﬁ*#ﬁ#%*ﬁﬁ&ﬁﬂ*ﬁ*#ﬂ

THE MAGIC 352 DIGS COMPUTER IS DESIGNED AND BUILT BY
DELCO ELECTRONICS DIVISION OF GENFRAL MOTORS CORPORATICN
6767 HNLISTER AVE. GOLTAs CALIFNANIA 93017
THE DATA CONTAINED HEREIN WAS QOBTAINED FROM
MR, JOHN MICHFLS PHOMF B05-968-101) EXTENSION 623
THIS COMPUTER IS CURRENTLY TN A PROTOTYPE DEVELOPMENT PHASF FOR
MACDONALD DOUGLAS CORP, THE CASFE IS PRESSURIZED WITH NITROGEN AND
HAS A 3,65 N/CM 5Q (S PSIG) RELIFF vaLvE, THIS COMPUTER HAS
POTENTTAL APPLICATION FOR THE DELTA LAUNCH VEHICLE, THE CASE 1S
NESIGNED WITH EXTERNAL AIR PASSAGES ON THE TOP. BOTTOM AND BACK
FOR GROUND aA1R CONDITIONING, QUAL TEST INCLUDES 71 OfFg C (160 DEG
F) FOR 90 MIN, AND 0 DEG € (32 DEG F) FOR 30 MIN, THF QUAL
REOUIRES 4 CYCLES.

REF. CONVERSATION WITH ™MR. JOHN MICHELS OF DELCO ELECTRONICS.



SPACE Tun EQUIPMENT DATA RANK FINaL DATA PAGE I-53
THERMAL REQUIRPEMENTSs PHYSICAL CHARACTERISTICSs AND CONSTRAINTS
AVIONICS SYSTEM
DAaTA MANAGEMENT SUBSYSTEM

LR 2122 000 3 AR E R R EE AR R L R TR R R R R R R R R R R R R

COMP 3 469 COMPUTER CONTROL DaTa CORP, o
DESTGN OPERATING CASE TEMPERATURFE ' . 253, TO 338, DEG. K
( =4, TO 149, DEG. F)
MON-~OPFRATING AND STORAGE CASF TEFMPERATURE 218, TO 368, DFG. K
( =67, TO 203+ DEGs F)
ACCEPTANCE TFST TEMPERATURE REQUIREMENTS 253, TO 33B. DEG. K

{ =4, TO 149, DEG. F)
QUALIFICATIQON TEST TEMPERATURF REGUIREMENTS ?53. 70 33A. DEGe K
' { =4, TO 149, DEG. F)
PACKAGE SHAPF RECTANGUL AR :
PACKAGE SIZg # LENGTH 1ND.7 # WIDTH 1C.7 #* HEIGHT 21,3 CENTIMETERS
LENGTH bo2 & WINDTH 4,2 % HEIGHT Bs.4 INCHES

PACKAGE AREA 1138,1 S0. CENTIMETERS *® 176.4 50, INCHES
PACKAGE VULUME 2428.2 CUas CENTIMETERS ¥ l48,2 CU, INCHES
CASFE MATFRIAL CALUMINUM

CASE WEIGHT a5 KILOGRAMS # 1.0 POUNDS

TOTAL WEIGHT 4.5 KILOGRAMS # 10.0 POUNDS

SURFACE PROPERTIES ALPHA = 0.90 # EMISSIVITY = 0,90
INPUT STEADY STATE POWFR 200 WATTS #=% '

QUTRPUT POWER ' 0, WATTS ##

THERMAL DESIGN PASSIVE # PASSIVE

LA 2200 3-L A b g2 2 -0 R -0 20 L t-X-F A R R R ARk R L R L g R

PHYSTCAL CHARACTERISTICS AND CONSTRAINTS REMARKS

NON MISSION OM=TIMES “PRELAUNCH YES® ASCENT YES® REENTRY.YES

MISSTON OM=TIMES + SHUT/TUG ON® TUG/ORSIT  OnN® TUB/PAY ON
THE 469 COMPUTER IS DESIGNED WITH & COLD PLATE. THE PLATE 1S 12.7
X 11,9 X o] CENTIMETERS (5, X 4.7 X .82 IN ) anD COUPLES AS A
MDUNTING PLATF AND FLANGE. SURFACF FINISH PER CUSTOMER REQUIRE=~
MENTS, CABLF LENGTH IS LIMITED T0O 1,8 METERS ( 6 FTl.
MICRO-SECOND TIME DELAY FROM POWER ON, - .
UNIT IS SPACF QUALIFIED,
BASEPLATFE MUST CONDUCT .12 TN 15 WATTS TO MOUNTING FRAMEWORK,
EX-T-X-F-T F-FF-L-4- F N0 F-R-F - B R R Y A R R R R R R R R R R T

THE 469 . aSS5-A PLATED WIRE COMPUTER 1S DESIGNED AND BUILT BY

CONTROL. DATA CNRPORATION: MINNFAPOLIS MILITARY PRODUCTS DIVISION
3101 £AST B0TH STHEET MINNEAPOLISs MINNESOTA 55440
THE DATA CONTAINED HEREIN WaS ORBTAINED FRQOM
MR, CARROLL S&I18A PHONF 612=-853-3126 EXTENSION
THF 469 CLASS a COMPUTER HAS CAPABILITIES FOR VARIOUS MEMORY SI1ZES
RANGING FROM AK TO 32K. THIS UNIT WOULD CONSIST OF FQUR 8K MEMOR~-
1ES CCUPLED TOGETHER TO ATTAIN THE 32K S17E«  THE UNIT CAN BE
DESTGNED AS A REDUNDENT OR A CROSS OVER STRAP DOWN SYSTEM. THE
UNTIT HAS BEEN SPACE QUALIFIFD HOWEVER HAS NOT FLOWN IN A SPACE=-
CRAFT SYSTEM, TrE UNIT CURRENTLY USED ON THE ITT TALOS AND MMC -
PERSHING MISSILE SYSTEMS, THE 469 WAS CONSIDERED FOR USE ON HEAO
AND IS REING CONSIDERED FOR THE SHUTTLE 7ZER0O~G FUEL GAUGING
SYSTFM, THE NaAP SPACE DIV, BASELINED THE 469 IN THEIR 00S STUDY
FOR SAMSO. THF UNIT ULTILIZES A P=-MOS PLATED WIRE MEMORY AND 1S
IN & PRODUCTINN STATUS, THE 4KA9 MEETS MIL~I-5400 CLASS 2 TEST
REQUIREMENTS, ' ‘

REF o CDOC NESIGN AND QULAIFICATION PDLICY 5 JUNE 1972,
469 COMPUTER ANMD SUPPORT EQUIPMENT BROCHURE -G020464,
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SPACE TuG EQUIPMENT DATA BANK FINAL DATA PAGE I-54
THERMA|L REQUIREMENTSs PHYSICAL CHARACTERISTICS, AND CONSTRAINTS
AVIONICS SYSTEM

DATA MANAGEMENT SUBSYSTEM
L L L L L LR T T T e

.4 469 DOUBLE DENSITY CONTROL DATA CORP.
DESIGN OPERATING CASE TEMPERATURE 253, TO 338. DEG. K
{ =&4o TO 149 DEG. F}
NON=-OPERATING AND STORAGE CASE TEMPERATURE 218, TO 368. DEG, K
: { =67. TO 203, DEG. F)
ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 253, TO 338. DEG. K

{ =4 TO 149, DEG. F)

QUALTIFICATION TEST TEMPERATURE REQUIREMENTS 253. TO 338, DEG, K

‘ ( =4, TO 149, DEG. F)

PACKAGE SHAPFE " RECTANGULAR

PACKAGE SIZE # LENGTH 10.7 # WIDTH 10.7 % HEIGHT 12,2 CENTIMETERS
LENGTH 42 % WIDTH 4.2 # HEIGHT 4«8 INCHES

PACKAGE AREA T47.9 SO0, CENTIMETERS #  115,9 SQ. INCHES
PACKAGE VOLUME 1387,5 CU. CENTIMETERS *# 84,7 CU. INCHES
CASE MATERIAL ALUMINUM _

CASE WEIGHT 0.0 KILOGRAMS # 0.0 POUNDS

TOTAL WEIGHY 2.7 KILOGRAMS +# 6.0 POUNDS

.SURFACE PROPERTIES ALPHA = 0,90 % EMISSIVITY = 0,90
INPUT STEADY STATE POWER  16.0 WATTS a+# ,

OUTPUT POWER 0o WATTS e

THERMAL DESIGN - PASSIVE # PASSIVE

HHFR BB U IR AR SR EF B LB AU B IGGB RS OROG G RGEH R RR DR ARG BB B GG GRS BIBEE

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS
NON MISSION ON-TIMES #PRE{ AUNCH YES# ASCENT YES#* REENTRY YES
MISSION ON~-TIMES # SHUT/TUG ON®* TUG/ORBIT ON# TUG/PAY ON
THE 469 COMPUTER IS DESIGNED WITH A COLDPLATE AND MUST CONDUCT 12
TO 15 WATTS TO MOUNTING FRAMEWORK, THE PLATE IS 12,7 X 11.9 X 2.1
CENTIMETERS (S. X 64,7 X .82 IN)., SURFACE FINISH PER CUSTOMER
REQUIREMENTS, CABLE LENGTH IS LLIMITED TO 1.8 METERS ( &6 FT),
MICRO~SECOND TIME DELAY FROM POWER ON, THE UNIT IS5 SPACE QUALIF~-
IED,
LR LA TR Y DL R R T R R R e e R g e
THE 469 CLASS A DOUALE DENSITY PLATED WIRE COMPUTER IS BUILT BY
CONTROL. DATA COMPORATION MINNEAPOL IS MILITARY PRODUCTS DIVISION
3101 EAST 80TH STREET MINNEAPOLISs MINNESOTA 55440
THE DATA CONTAINED HEREIN WAS OBTAINED FROM
MR. CARROLL SxIBA PHONE 612=853=3126 EXTENSION
THE 469 DOUBLE DENSITY COMPUTER IS PARY OF THE FAMILY OF THE 469
COMPUTERS « THIS UNIT HAS a DOUBLE DENSITY MEMORY PER MEMORY BANK
THWO 16K BANKS ARE USED TN ACHIEVE THE 32Kk REQ, THE 469 CAN BE
BUTLT FOR A REDUNDANT OR CROSS=-0VER STRAPDOWN SYSTEM. THE UNIT IS
SPACE QUALIFIED BUT HAS NOT FLOWN IM A SPACECRAFT SYSTEM. THE 469
HAS BEEN USED IN THE ITT TALOS AND MMC PERSHING MISSLE SYSTEMS.
THE MAR SPACFE DIV, BASELINED THE 469 IN THE SAMSO 00S STUDY AND IS.
UNDER CONSIDERATION FOR SHUTTLE ZERQ=-G FUEL GAUGE SYSTEM. THE 469
15 & P-MOS PLATED WIRE MEMORY AND IS IN A PRODUCTION STATUS. THE
UNIT MEETS MIL=E-5400 CLASS 2 REQUIRFMENTS.

REF, 469 COMPUTER AND SUPPORT EQUIPMENT BROCHURE,s (6020464
CDC 469 DESIGN AND QULAIFICATION POLICY 5 JUNE 1972



SPACE TUG FGQUIPMENT DATA BANK FINAL DATA PAGE 1-55
THERMAL REQUIREMENTSs PHYSICAL CHARACTERISTICS. AND CONSTRAINTS
AVIONICS SYSTEM
DATA MANAGEMENT SURSYSTEM
-2 E-B- B R E-R-FE 3 PR R RS RN R R R R Y R YRR YL Y R YR
COMP 5 15-52 COMPUTER LEAR SIEGLER INC
DESIGH OPERATING CASE TEMPERATURE 219. TO 344. DEGs K
( =65, TO 160, DEGs F)
NON-OPERATING AND STORAGE CASE TEMPERATURE 211. TO 368, DEGs K
{ -80. TO 203, DEGe F)
ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 219. TO 344 DEG. K
' { =65, TO 160, DEG. F)
QUALIFICATION TEST TEMPERATURE REQUIREMENTS  219. TO 344, DEGe. K .
- { -65, TO 160, DEGe F)
PACKAGE SHAPE RECTANGUL AR :
PACKAGE SIZE # LENGTH 19.3 # WIDTH 27.9 # HEIGHT 30,5 CENTIMETERS
LENGTH 7.4 # WINTH 11.0 # HEIGHT 12,0 INCHES

PACKAGE ARLA 3958.7 50, CENTIMETERS # 613.6 SQ. INCHES
PACKAGE VOLUME 16439,5 CcU., CENTIMETERS % 1003.2 CU., INCHES
CASE MATERIAL ALUMINUM

- CASE WEIGHT 4,5 KILOGRAMS # 10,0 POUNDS
TOTAL WEIGHY 15.0 KILOGRAMS # 33.0 POUNDS
SURFACE PROPERTIES ALPHA = (.90 & EMISSIVITY = 0.90
INPUT STEADY STATE POWER 205.0 WATTS ##

. QUTPUT POHER 0, WATTS #=
THERMAL DESIGN ACTIVE % ACTIVE

L I T A L TR TR e N T AL L A R L TR
PHYSICAL CHARACTERISTICS AND CONSTRATINTS REMARKS
NOW MISSION ON=-TIMES #PRELAUNCH YES®* ASCENT YES®* REENTRY YES
MISSION ON=TIMES # SHUT/TUG ON®* TUG/ORBIT ON¥* TUG/PAY ON
PRESEMTLY DESIGNED FOR FORCED AIR COOLING AND CAN BE MODIFIED FOR
COLD PLATE. SURFACE PROPERTIES PER CUSTOMER REQUIREMENT. CAWLE
LENGTHS UP T0 15 METERS (50 FT) DEPENDING ON COMPONENTS,
OPERATION WITHIN A FEW SECONDS OF PCOWER ON,.
R AR AR AR R R RS LA R A D RO AR S RN BN R S ES SR ER LR SHRERE RO SRR B OO R
THE LS=572 COMPUTER IS DESIGNED AND BUILT BY
LEAR SIEGLER INSTRUMENT DIVISION
4141 EASTERN AVENUEs S.Es GRAND RAPIDS, MICHIGAN 49508
THE DATA CONTAINED HEREINM WAS OBTAINED FROM
MR, JOHN DE{LISTIO . PHONE 213~670-0643 EXTENSION
THE LS-57 COMPUTER WaS DEVELOPED AND BUILT FOR THE USAF F=-&4
FIGHTER ROMRER, IT IS IN PRODUCTION FOR THE AN/ARN-101 NAVIGATION
WEARPON DELIVERY SYSTEM, THE 1.S=52 [S A 32X MACHINE EXPANDARLE YO
64K, THE COMPUTER HAS NOT BE USED IN A SPACE APPLICATION, MEETS
MIL-E-S400 CLASS 2X AIRCRAFT REQUIREMENTS.

REF. CONVERSATION WITH MR JOHN DELISIO OF LEAR SIEGLER,



SHACE TuG FQUIPMENT DATA BANK FINAL DATA ' PAGE 156
THFRMAL, REQUIWFMENTSQ PHYSICAL CHARACTERISTICSe AND CONSTRAINTS
AVIONICS SYSTFM
DATA MANAGEMENT SUBGYQTtM

AR E-X-2. 8 % 1A R X-F-2-E- 2R 0 B X-R-2 R LR 2R R R RS E - R R R R KR R

COMP & BR-1018M COMPUTER BUNKER RAMO

DESIGN OPERATING CASFE TEMPERATURE 216, TO 358, DEG. K
( "'670 TO 1850 DEGa FJ
NON-OPERATING AND STORAGE CASE TFEMPERATURE 218, TO 398, DEG. K
{ =67, T0 257, DEG. F)
ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 218, TO 358, DEG. K

{ =67, TO 185, DEG. F)
QUALIFICATION TEST TEMPFERATURFE REQUIREMENTS 218. TO 358, DEG. K
( =67, TO 185, DEGa F)
PACKAGF SHAPE RECTANGUILAR
PACKAGE SIZE # LENGTH 30,3 # WIDTH 10,2 # HEIGHT 15,2 CENTIMETERS
LENGTH 12.0 * WIDTH 4.0 % HEIGHT 6.0 INCHES

PACKAGE AKEA 1858.1 <@, CENTIMETERS *# 788.0 SG. INCHES
PACKAGE VOLUME 4719:5 CcU, CENTIMETERS # 288,0 Cu. INCHES
CASE MATFRIAL ALUMINUM :

CASFE WFIGHT 9 KILOGRAMS = 2¢0 POUNDS

TOTAL WEIGHT 5.9 KILOGRAMS # 13.0 POUNDS

SURFACE PROPERTIES ALPHA = 0,90 # EMISSIVITY = (0,90

INPUT STEADY STATE POWER 1465 WATTS ##MEMORY UNIT IS TEMP. DEPERND
12.5 AT 298, NDEGs 30,0 AT1283. DEG (WATTS AT DEG. KELVIN)
12.5 AT 77, NDEGs 30,0 AT1850, DEG (WATTS AT DEGe FAHRENHELT)
CUTRPUT POWER 0.0 WATTS #%
THERMAL DESIGN PASSIVE * PASSIVE
LR TR EY R LA T T ET TR PR T LR R T LR R TS L R T XY )
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS
NON MISSION ON=~TIMES #PREI AUNCH YES® ASCENT YES# REENTRY YES
MISSION ON-TIMES # SHUT/TUG ON® TUG/ORBIT On® TUG/PAY ON
UNTT COMPONENTS ARE HEAT SUNK TO BASE PLATE. COOLING IS BY CON=
DUCTION. CARLF MAX LENGTH 1,52 METER (5 FT)e UNIT IS DESIGN FOR
ATRCRAFT,s BUT CAN BE MODIFIED FOR SPACE APPLICATIONS, AROVE UNIT
IS SIZED FOR 18K WORD MFMORY AND POWER SUPPLY, A 32K WORD MEMORY
UNIT WILL HAVF A& SEPERATE MEMORY PACKAGE OF 15,3 X15.3 XxX10,2 CM
(6,0X6,0%4.0 IN). UNIT SURFACES ARE BLACK ANODIZEDs CAN BE
FINISHED PER CUSTOMER THERMAL REQUIREMENTS,
AR AL R A TR ARl T T R L Y Y I Il
THE BR=10184 GENERAL PURPOSE DIGITAL COMPUTER IS DESIGNED AND
BUILT BY BUNKER RAMO ELECTRONICS SYSTEMS DIVISION '
31717 LA TIENDA DRIVEs WESTLAKE VILLAGEs CALIFORNIA 91361
THE DATA CONTAINED HEREIN WaS OBTAINED FROM
MR GORNDON 0SA0RN PHONE 213-~889-2211 EXTENSION
THE BR-1018M waAS DEVELOPED FOR WRIGHT PATTERSON USAF 679H MISSILE
PROGRAM., IT 1S PRESENTLY BEING TESTED AT EAGLE USAF BASE FOR THE
Fa LOW COST TNERTIAL NAVIGATION SYSTEM., THE UNIT HAS QUALIFIED TO
MIL-E~5400 CLASS 2. THE BR-1018M HAS A 16K WORD MEMORY THE UNIT
CAN RE EXPANDED TO 131K WORD MEMORY, FOR A& 32K WORD MEMORY COMPU-
-TER THE MEMORY IS PACKAGED IN A SEPARATE BOX wITH THE DIMENSIONS
OF 15.3 X15,3 X 102 CM(6.0 6,0 X4,0IN), THE UNIT WILL USE
ADDITIONAL POWER AND HAVE ADDITIONAL WEIGHT. THE MEMORY TYPE IS A
NDRO P-MOS PLATED WIRE-AND HAS AN 18 BITS WORD SIZE. THE UNIT
- CARLE LENGTH IS LIMITED TO 1,52 METERS (5.0 FEET).

REF. CONVERSATION WITH MR GORDON OSBORN OF BUNKFR RAMO,



SPFACE Tus FQUIPMENT DATA BANK FINAL DATA FAGE 1-57
THERMAL REGQUIRFMENTSs PHYSICAL CHARACTFRISTICS, AND CONSTRAINTS
AVIONTICS SYSTEM

NaTA MANAGFMENT SUBSYSTEM
LT e R Y Y R Y R L R Y L R

COMP ¥ CP-=16A COMPUTER GENERAL ELECTRIC
RESTGN QOPERATING CASE TEMPERATURF ' 219, TO 344, DEG. K
{ =65, T0 160, DEG. F)
NON-OPERATING AND STORAGE CaASE TEMPERATURE 2lls TQ 368, NEGe K
{ "‘HOo T0 203@ DEGo F)
ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 219. 70 344, DEG. K

{ =65, 70 160. DEG, F)
QUALIFICATION TEST TEMPERATURE REQUIREMENTS 219, 70 344. DEG. K
{ =65, TO 160, PDEG. F)
PACKAGE SHAPE RECTANGUL AR '
PACKAGE SIZF # LENGTH 32.0 % WIDTH 20,3 % HEIGHT 16,3 CENTIMETERS
LENGTH 12.6 ® WIDTH Bel # HEIGHT T.6 INCHES

PACKAGE AREA A370.8 2R, CENTIMETERS *# 514,7 5Q, INCHES
PACKAGE VOLUME 18953.8 CU., CERNTIMETERS 766,11 CU. INCHES
CASFE MATFRIAL AlLUMTNUM

CASE WEIGHT 3.1 KILOGRAMS # 5,8 POUNDS

TOTAL WFIGHT 11e3 KILOGRAMS & 2449 POUNDS

SURFACE PROPFRTIES ALPHA = 0,90 # FMISSIVITY = 0,90
INPUT STEADY STATE POWER 242.0 WATTS ##

QUTPUT POYER 0.0 WATTS =#

THERMAL DESIGN ACTIVE # ACTIVE

E2- 2110 1-2-2-L-1-3 - F-F.1-F 3 2-5-2-3-2-3-3-X- R0 - 2-X-F-F-3- L-5-F-3-F- L 0L 2L 0 L- -2 k0L X R X X-X 2-3-2 8 8 2% 3

PHYSICAL CHARACTERISTICS AND CONSTRAINTS KREMARKS
NON MISSION ON=TIMES #PRELAUNCH YES® ASCENT YES® REENTRY YES
MISSION ON~TTMES # SHUT/TUG ON® TUG/ORBIT ON¥® TUG/PAY ON
THF CP-16 IS aN AJIRCRAFT COMPUTER IT CAN BE MODIFIED FOR SPACE
VEHICLE USE, IT IS FORCED AIR COOLED AND CAN BE CONVERTED TO CON-
DUCTTON aND RADIATION,SURFACE PROPERTIES ARE PER CUSTOMER THERMAL
REQUIREMENTS, UNIT 4S5 PAINTED WITH GRAY EFPOXY PAINT AT PRESENT USE
UNTT AT STANND BY MODE WILL USE APPROX., 200 WATTS, MAXIMUM CABLE
LENGTH IS 15 METERS (50 FEET). UNIT DOES NOT REOQUIRE aNY SPECIAL
ORTENTATION IN VEHICLE.
XTI L RIS LS TSR A R LR Y- LA RS e e L R LR Y2 Y
THE CP-lsa GEMIC 1 COMPUTER IS DESIGN AND RUILT BY
GENERAL ELECTRIC CO,s AEROSPACE ELECTRONICS SYSTEMS DEPARTMENT
FRFNCH ROADs UTICAs NEW YORK 13503
THE NaTA CONTAINED HEREIN WAS OBTAINED FROM
MR HOWARD ESTEY PHONE 315=797=1000 EXTENSION 7736
THE CP-15A DIGITAL COMPUTER IS AN OFF-THE=SHELF COMPUTER, IT IS
DESTIGN FOR AIRCRAFT USE BUT CAN BE MODIFIED FOR SPACE VEHICLE USE.
UNIT HAS A 32K WORD CORE MEMORY AND IS EXPANDABLE TO 65K WORD
MEMORY., UNIT POWER OF 242 WATTS INCLUDES=THE FOLLOWING CPUs 170,
(DMA) s 32K X 18 CORE MEMORY,AND POWER SUPPLY. UNIT CAN HAVE EITHER
2R vDC OR 115 VAC 3 PHASE 400«HZ FOWER SUPPLY, UNIT WITH EXPANDED
MEMORY TO 64« wORD WILL HAVFE LARGER SIZE+WEIGHT ANOD POWER CONSUMP-~
TIONe UNIT MEMORY CaN RE COMVERTED TO PLATE #IRE MEMORY WITH REDUC
TION IN SIZE wEIGHT AND POWER CONSUMTPION. THE CP-16A IS QUALIFIED
TO MIL~E-5400 CLASS 2Xs AND MTL~F=1640G0 (EMI),

REF.DATA SHEETS FROM G.Es. ON 8-17-73 AND CP=16 AND CP-32 GEMIC 1
COMPUTERS BROCHURE BY G.E. '
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SPACE TyG EOUIFMENT DATA BANK FINAL DATA PAGE I-58
THERMAL REGUIRFMENTSs PHYSICAL CHARACTERISTICS. AND CONSTRAINTS
AVIONICS S5YSTEM

DATA MAMAGFMFENT SURSYSTEM
e et s A A R e L S R L L L E

AR CP-~z24A COMPUTER GENERAL ELECTRIC :
DESIGN OPERATING CASE TEMPERATURE 233, TO 34B, DEG. K
( -40, TO 167. DEG. F)
NON=OPERATING AND STORAGE CASE TEMPERATURE 208, TO 388. DEG. K
" { -8%, TO 239, DEG. F)
ACCEPTANCE TEST TEMPERATURE REQUIREMENTS #33. 7O 348B. DEG., K

‘ { =40, TQ 167, DEGe F)
QUALIFICATION TEST TEMPERATURE REQUIREMENTS 219. TO 358, DEGa. K
{ =65 TO 185, DEGe F)
PACKAGE SHAPE RECTANGUL AR
PACKAGE SIZE # LENGTH 24.1 # WIDTH 26.7 # HEIGHT 31.2 CENTIMETERS
LENGTH 9,5 # WINDTH 10,5 # HEIGHT 12,3 INCHES -

PACKAGE AREA 4461.3 S0, CENTIMETERS # 6€91.% S0, INCHES
PACKAGE VOLUMF 20105.,7 CUo CENTIMETERS % 1226.%9 CU. INCHES
CASE MATERIAL ALUMINUM

CASE WEIGHT 3.9 KILOGRAMS 8.5 POUNDS

TOTAL WEIGHT 17.2 KILOGRAMS # 38,0 POUNDS

SURFACE PROPERTIES ALPHA = 0,90 # EMISSIVITY = 0,90
" INPUT STEADY STATE POWER 94,5 WATTS ##

QUTPUT POWER 0,0 WATTS #¢%

THFRMAL DESIGN ACTIVE # ACTIVE

PR E R Ee. ey Y Y R T Y Y TR L R A A R L R Ll e b bk
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS
NON MISSION ON=TIMES #PRF{ AUNCH YES® ASCENT YES# REENTRY YES
MISSION ON-TIMES # SHUT/TUG ON#® TUG/ORBIT ON® TUG/PAY ON _
THF CP-24A IS DESIGN TO MEEY THE REQUIREMENTS OF SPACE MISSIONS.
THE UNIT THERMAL COMTROL IS BY CONDUCTION TO COLD PLATE MOUNTINGa

“UNIT IS PAINTED BLACK RUT Can BE FINISHED PER CUSTOMER THERMAL RE-

QUTREMENTS,. TN STAND BY MODF UNIT DISSIPATE 75 WATTS. MAXIMUM

CARLE LENGTH 1S 15 METERS (50 FEET). UNIT HAS NO SPECIAL MOUNTING

REQUIREMENTS TO THE VEHICLE., OPERATIONAL WITHIN 300 NANOSECONDS,

Ly R R e Ry e L L L e S A A A A LA A e bt
THE CP=-244 GEMIC I COMPUTER [S DESIGNED AND BUILT 8Y

GENERAL ELECTRIC CO.e AEROSPACE ELECTRONICS SYSTEM DEPARTMENT

FRENCH ROAD, UTICAs NEw YORK 13503 ‘

THE DATA CONTAINED HEREIN WAS OBTATMED FROM

MR WOWARD ESTEY PHONE 315=-797-1000 EXTENSION 7736

THE CP=24A DIGITAL COMPUTER IS AN OFF-THE-SHELF COMPUTERs IT IS

DESIGN FOR SPACECRAFT USFEAGE. THE CP-24A HAD A 32K PLATED WIRE

NPRO MEMORY, ITS INPUT STEADY STATE POWER OF 94,5 WATTS INCLUDES

THE FOLLOWING CPUs I/0s 32K X 25 PLATED WIRE MEMORY WITH POWER

- SWITCHING AND POWER SUPPLY. THE POWER. SUPPLY FOR UNIT IS A 28 VDC

POWFR SUPPLY, THE CP=24 MEMORY IS A NON=DESTRUCTIVE READ=OUT (NDRO
} PLATED WIRFE USING BOTH LOW POWER METAL OXIDE SEMICONDUCTORS (MOS
) AND TTL LOSIC CIRCUITS, THE CP~24a 1S AVAILABLE IN SMALLER SIZFE
MFMORIES OF 14K AND BK AT LOWER SIZE WEIGHT AND POWER, IT IS NOT
AVATLABLF WITH LARGER MEMORIES THAN THE PRESENT 32K wW0ORD MEMORY.

REF.DATA SHFEETS FROM G,E. ON 8=17-73 aND CP=24A GEMIC I COMPUTER
RROCHURE BY Go.E.
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Q9 CP-32A COMPUTER GENERAL FLECTRIC
NDFSIGN OPERATING CASE TEMPERATURE ' 219, TO 344. DEGe K
) ( =65, 10 160. DEG. F) .
NON~OPFERATING AND STORAGE CaSE TEMPERATURE 211, 70 368B. DEG. K
{ =80, TO0 203. DEG. F}
ACCERPTANCE TEST TEMPERATURE REQUIREMENTS 219. T0 344, DEG. K

{ =65, TO 160, DEGe. F)
QUALIFICATION TEST TEMPFRATURE REQUIREMENTS 219. TO 344, DEG. XK
' ( ~6%, TO 160.. DEG. F)
PACKAGE SHAPF RECTANGLUILAR
PACKAGE SIZE # LENGTH 45.7 # WINTH 25,7 # MEIGHT 19,3 CENTIMETERS
LENGTH  18.0 # WIDTH 10.1 #* HEIGHT 7.5 INCHES

PACKAGE AREa 510144 SQ@., CENTIMETERS # T90.,7T SG. INCHES
PACKAGE VOLUME 22641,7T CcU, CENTIMETERS # 138l1.7 Cll. INCHES
CASE MATERIAL ALUMINUM

CASE WEIGHT 4,0 KILORRAMS & 8.9 POUNDS

TOTal WEIGHT 1B.9 KILOGRAMS # 41,7 POUNDS

SURFACE PROPERTIES ALPHA = 0.90 # EMISSIVITY = 0.50
IMPUT STEADY STATE POWER 365, WATTS #+%

OUTPUT POWER 0.0 WATTS =%

THERMAL DESTGAN ACTIVE # ACTIVE

T T T e I Y T T S LT LR AR A D R TR TR R ALy

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS

~ NON MISSION ON=TIMES #PRELAUNCH YES# ASCENT YES®* REENTRY YES
MISSION ON=-TIMES # SHUT/TUG ON% TUG/ORBIT OnN® TUG/PAY ON

THE CP-37 IS DESIGNED FOR ATRCRAFT USE IT CAN BE MODIFIED FOR

SPACECRAFT USF, IT HAS A FORCED AIR COOLING SYSTEM AND CAN BE CON

VERTED TO CONPDUCTION COOLING. UNTIT IS PAINTED WITH A GRAY EPOXY

PAINT AT PRESENT USAGE BUT IS APPLICATION DEPENDENT. IN STAND BY

MODE UNIT DISSIPATE 293 WATTS., MAXIMUM CABLE LENGTH IS 15 METERS

{50 FEET). NO SPECIAL QRIETATION IS REQUIRED FOR UNIT TO BE MOUNT

EN IN VEHICLE,

DB AN RSN RIS DB R A RS AR AR RN EE RO LR RO D

THE CP=32» GEMIC 1| COMPUTER IS DESIGNED AND BUILT Ay

GENERAL ELFCTRIC CO.+ AEROSPACE FELECTRONICS SYSTEMS DEPARTMENT

FRENCH ROAD, UTICAs NEW YORK 13503

THE DATA CONTAINED HERFIN WwaS OBTAINED FROM

MR HOWARN ESTEY PHONE 315-797-1000 EXTENSION 7736

THE CP-32A DIGITAL COMPUTER IS AN OFF-THE-SHELF UNIT THAT IS DE~

SIGN FOR AIRCRAFT USE RUT CaN BE MODIFIED FOR SPACE VEHICLES. THE

UNIT HAS 32K wORDS CORF MEMORY AND TS EXPANDABLE TO 1600K wORD

MEMORY, THE UNIT STEADY STATE POWER OF 365 WATTS INCLUDES THE CPU

WITH I1/0s 32x X 36 BIT-WORDS CORF MEMORY AND POWER SUPPLY.THE:

POWER SUPPLY HAS THE OPTION OF EITHER 28 VDC OR 115 VAC 400 HZ

3 PHASE POWFR SUPPLY. UNIT MEMORY CAN BE CONVERTED TO PLATED MIRE

MEMORY WHICH WILL REDUCE UNIT WEIGHTs SIZE AND POWER. THE CP=32A

IS QUALTIFIED TO MIL-E=5400sCLASS 2X AND MIL=E~16400 (EMI).

REF.DATA SHEETS FROM G,E. ON 8=17=73 AND CP=16 AND CP=32 GEMIC 1
COMPUTER BRQCHURE BY G.,FEa
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COMP 10 SCP=234 COMPUTER, RCA

~ DESIGN OPERATING CASE TEMPERATURE 263, TO 333. DEGe K
{ 14, TO 140, DEG. F)

NON-OPFRATING AND STORAGE CASE TEMPERATURE 253, TO 358. DEG. K
{ =-4. TO 185, DEG., F}

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 263, TO 333, DEG. K

{ l&, TO 140, DEG. F)
QGUALTIFICATION TEST TEMPERATURE REQUIREMENTS 263. T0 333. DEG. K
{ l4, TO 140. DEGs F)
PACKAGE SHAPE RECTANGUL AR '
PACKAGE SIZE % LENGTH 23.6 * WIDTH 22.6 ® HEIGHT 14.5 CENTIMETERS
LENGTH 9.3 # WIDTH 8.9 # HEIGHT 5.7 INCHES

PACKAGE AREa 2406.6 SQ. CENTIMETERS # 373.0 SQs INCHES
PACKAGE VOLUMF 7731.2 CU. CENTIMETERS # 47T1.,8 CU. INCHES
CASE MATFRIAL MAGNES UM

CASE WEIGHT «2 KILOGRAMS # «5 POUNDS

TOTAL WEIGHT 5.3 KILOGRAMS # 11.7 POUNDS

SURFACE PROPFRTIES ALPHA = (.90 # EMISSIVITY = 0.90
INPUT STFADY STATE POWER 3.5 WATTS »# '
OUTPUT POWER 0,0 WATTS =+

THERMAL DESIGN PASSIVE # PASSIVE

RGBSR R R RSB R R IR R R SRR RN RN R R ARG R RSB AGRER LS
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS

NON MISSION ON-TIMES #PRELAUNCH YES® ASCENT YES# REENTRY YES

MISSION ON~TIMES # SHUYT/TUG ON® TUG/ORBIT ON® TUG/PAY ON
THE STANDARD CONTROL PROCESSOR IS A COMPUTER DESIGN FOR SPASE
USAGEs IT IS NEVELOPED FOR A DOD PROGRAM THAT IS5 CLASSIFIED. UNIT
WILL BE LAUNCH IN THE FUTURE. IT IS DESIGM FOR A PASSIVE COOLING
BY RADIATION. UNIT IS PAINTED WITH BLACK PAINT. CABLE LENGTH DE=-
PEND ON UNIT SPEED AND CABLE CAPACITANCE, UNIT STEADY STATE POWER
IS INDEPENDENT OF MEMORY SIZE. UNIT POWER DOES NOT INCLUDE POWER
CONVERTER FROM 28 VDC 70 +10 V¥DCs =10 VDC.
L Y L L T XY T e R L T T R A T e Y T

THE SCP=234 STANDARD CONTROL PROCESSOR COMPUTER IS DESIGN AND

BUTLT BY RCa ASTRO-ELECTRONICS DIVISION
P.Q, BOX 800 PRINCETONs NEw JERSEY 08540
THE DATA CONTAINED HEREIN WAS OBTAINED FROM
MR SAM RUSSELL PHONE 609~448~3400 EXTENSION 3247
THE SCP-234 STANDARD CONTROL PROCESSOR COMPUTER 15 DESIGNED FOR
SPACE VEHICLE USE., THE UNIT IS BEING DEVELOP FOR A DOD CLASSIFIED
PROGRAM AND Wil L BE USED IN SOME FUTURE LAUNCH. THE UNIT HAS A
325 X 16 AITS CMOS MEMORY, UNIT SIZE [S EXPANDABLE TO 65K WORD
MEMORY, UNIT POWER INCLUDE CPU+32K X 16 BITS CMOS MEMORY.READ 0UT
ONLYsREAD RATE AND 1/0 CONTROLLERSIT DOES NOT INCLUDE POWER CON-
VERTER, UNIT OQPERATES ON +10 VDCy=10 VDL AND NEED POWER CONVERTER
FOR 28 vDC INPUT SOURCE, UNTT IS BASICALLY DESIGN FOR RADIATION
THERMAL CONTROL. NO FURTHER INFORMATION IS AVAILABLE.

REF . TELEPHONE CONVERSATION WITH MR SAM RUSSELL OF RCaA AfTRO
ELECTRONICS DIVISION ON  B-24-73,
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COMP 11 RAC=26i COMPUTER RAYTHEGN COMPANY,

BFSIGN QPERATING CASE TEMPERATURE ' 219, TO 344, DEG. K

: { =65, TG 160. DEGs F)

NON~OPERATING AND STORAGE CASE TEMPERATURE Pll. TO 36B. DEG. K

( -80. TO 203, DEG. F!

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 219. TO 344 DEG. K

{ =65, TO 160. DEG. F}

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 219, TO 344, DEG. K

' ( ~65¢ TO 160, DEGe F)

PACKAGE SHAPE RECTANGULAR
PACKAGE SIZE # LENGTH 49,8 # WIDTH 12.2 # HEIGHT 15.2 CENTIMETERS
LENGTH 19,6 # WINTH 4,8 # HEIGHT 6,0 INCHES

PACKAGE AREA 3103.0 S@. CENTIMETERS ®  481.0 5Q. INCHES
PACKAGE VOLUME 9250.2 CU. CENTIMETERS *  564,5 CUes INCHES
CASE MATFRIAL ALUMINUM

CASE WEIGHT 2.0 KILOGRAMS # 4.5 POUNDS

TOTAL WEIGHY 13.6 KILOGRAMS # 30,0 POUNDS

SURFACE PROPERTIES ALPHA = 0,90  # EMISSIVITY = 0090
INPUT STEADY STATE POWER 200, WATTS #&

QUTPUT POWER 0.0 WATTS #e

THERMAL DESIGN PASSIVE # PASSIVE

SHBREN SRS IR NGRS RE RSO DR NG A H B HAR LI N RIS RS R H AR RO R ES S BSEDGS
PHYSICAL CHARACTERISVICS AND CONSTRAINTS REMARKS
NON MISSION ON=TIMES #PRELAUNCH YES®# ASCENT YES# REENTRY YES
MISSION ON-TIMES # SHUT/TUG ON® TUG/ORBIT ON® TUG/PAY ON
THE RAC-261 IECM CMPUTER IS DESIGN FOR AN AIRCRAFT USE IT HAS A
PASSIVE THERMAL CONTROL OF CONDUCTION THRU SIDE WALLS OF UNIT.
SURFACE TS IRIDITED BUT CAN BE FINISH PER CUSTOMER THERMAL REGUIR-
EMENTS, UNIT CAN SBE MODIFIED FOR SPACE USE WITHOUT CHANGING ITS
BASIC MODE.

-2 223 3.2-3-3-L 0232 T R-R-0 k-2 3-L -8 L X- X2 2-2-0- 2. -1 2-%- 2 0225 AR R 2252 0 g2k b 2 E- g2

THERAC=261 1ECM COMPUTER IS DESIGN AND BUILT BY
RAYTHEON COMPANY EQUIPMENT DIVISION
528 BOSTON pPOST ROAD SUDBURYs MASSACHUSETTS 01776
THE DATA CONTAINED HEREIN WAS OBTAINED FROM
MR XK.A, JENSEN PHONE 617-443-9521 EXTENSION 2881
THE RAC=261 TECM COMPUTER IS A PART OF THE RAC~261 COMPUTER FAMILY
THE RAC=261 COMPUTER IS A MODULAR UNIT THAT IS DESIGN FOR MILITARY
ATRCRAFT AND SPACE ENVIRONMENTS: AND CAPABLE OF OPERATING IN MIL=E
5400 AND MI_~E=-8189 ENVIRONMENTS. COOLING IS PROVIDED DEPENDING ON
APPLICATION BY CONDUCTION (COLD PLATE)s FORCED IR OR LIQUID.
THE RAC-261 IFCM COMPUTER IS S8UILT FOR THE F4 INTERNAL ELECTRONEICS
COUNTER MEASURE SYSTEM AT ITS PRESENT FORM IT USES A 16K X16 B81TS
ERASEABLE CORE MEMORY AY EMI. THE ABOVE DATA IS BASED ON A 32K X
16 BITS CORE MEMORYs UNIT IS EXPANDABLE UP TO 65K WORD MEMQRY. THE
RAC~261 CAN BE CHANGED T0O USE MOS OR PLATED wIRE MEMORY WITH SOME
REDUCTION IN UNITY WEIGHT POWER AND SIZE. THE RAC-261 POWER SQURCE
IS 28 VDCa. UNIT AS INDICATED ABOVE CONSIST OF THE FOLLOWING CPU
WITH I/0, 32Kk X 16 CORE MEMORY AND 28 VDC POWER SUPPLY,

REF . CONVERSATION WITH MR KoAs JENSEN OF RAYTHEON ON 8-24=73 AND
RAYTHEON AEROSPACE COMPUTER SYSTEM MODEL 261 BROCHURE.
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COMP 12 AP-101 COMPUTER 18M
DESTGN OPERATING CASE TEMPERATURE 219, TO 344, DEG. K
( =65, TO 160, DEG. F)
- NON=OPERATING AND STORAGE CASE TEMPERATURE . 211. TO 368. DEG. K
( =80. TO 203, DEG. F)
ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 2190 TO 344, DEG. K
( ~65,.TO 160, DEGs F)
QUALIFICATION TEST TEMPERATURE REQUIREMENTS 219, TO 344, DEGe K
( =65, TO 160. DEG. F)
PACKAGE SHARE RECTANGULAR
PACKAGE SIZE # LENGTH 71.1 # WIDTH 25,7 % HEIGHT 19,3 CENTIMETERS
LENGTH 28.0 * WINDTH 10.1 # HEIGHT 7.6 INCHES

PRCKAGE AREA 7385.3 SQ., CENTIMETERS # 1144.7 SQ. INCHES
PACKAGE VOLUME 35220.4 CU, CENTIMETERS # 2149,3 CU. INCHES
CASE MATFRIAL MAGNESIUM

CASE WEIGHT 4,5 KILOBRAMS ¢ 10,0 POUNDS

TOTAL WEIGHT 261 KILOGRAMS # 57.5 POUNDS

SURFACE PROPERTIES ALPHA = 0,90 # EMISSIVITY = 0,90
INPUT STEADY STATE POWER 340, WATTS #2 FULL PREFORMANCE

OUTPUT POWER 0.0 WATTS #+

THERMAL DESIGN ACTIVE #  ACTIVE

AT TS TN YT AL R LYY EEI LYY LT L P R Y- Y
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS
NON MISSION ON-TIMES #PRELAUNCH YES®* ASCENT YES® REENTRY YES
MISSTON ON=TIMES # SHUT/TUG ON% TUG/CRBIT ON® TUG/PAY ON
THE AP-101 COMPUTER IS DESIGN FOR ACTIVE COOLING BY MEANS OF FORCE .
AIR CIRCULATION, UNIT CAN PE MODIFIED TO PASSIVE THERMAL CONTROL,
UNTT POWER CcaN BE REDUCED T0 280 WATTS STEADY STATE B8Y REDUCING
DUTY CYCLE TO 200 KOP/S FROM 500 KOP/S, UNIT CARLE LENGTH 1S
DEPENDENT ON NESIGN CONSIDERATIONS. SURFACE PROPERTIES ARE GOLD
MYLAR BUT CaN RBE FINISHED PER CUSTOMER THERMAL REQUIREMENTS.

*ﬂ##ﬁ*#ﬁﬂ*ﬂﬂ#ﬁ*#ﬁ#ﬁﬁﬁﬂﬂ#ﬂ#Qﬁﬁﬁﬁﬂ*ﬂﬁiﬂﬁﬁ*#ﬂ##%Q*ﬂ*ﬂﬂﬁﬁ#ﬁﬁ##?#*#ﬂ#*ﬂ

THE ADVANCED SYSTEM/4 PI MODEL AP=101 COMPUTER IS DESIGN AND
BUILT BY IbM FFDERAL SYSTEMS DIVISIONs ELECTRONICS SYSYEMS CENTER
OWEGQ: NFW YORK 13827 '
THE DATA CONTAINED HEREIN wWAS OBTAINED FROM
MR DICK WALKER AND C.L.MARTIN  PHONE 205=837-4000 EXTENSION
THE MODEL AP=1n1 COMPUTER IS MEMBER OF THE IBM ADVANCED SYSTEM/4,
PI GENERAL-PURPOSE COMPUTERS THAT ARE BASED ON COMMON TECHNOLOGY.
THE AP~101 COMPUTER HAS A 32K X 36 BIT FERRITE MAGNETIC COREs NON=
VOLATILEs RANDOM ACCESSs DESTRUCTIVE READOUT MFMORY. THE UNIT IS
A MODULAR DESTGN COMPUTER THAT CONSISTS OF A CPUs A PARALLEL 1/0
CHANNELsA 28 VDC POWER SUPPLY.AND UP TQ A 32K WORD MEMORY ALL IN A
SINGLE AIR TRANSPORT RACK (ATR). THE AP-101 MEMORY IS IN PLUGGABLE
MODULES WITH FACH 8K INCREMENT CONSISTS OF TWwO COMPLETELY INTER~
CHANGEARLE PLUGGABLE MODULES. THE MAIN STORAGE MODULE OF 32Ks IN
"CONJUNCTION WITH A PLUG-IN €XTERNAL MEMORY UNIT CAN EXPAND THE
MATN S5TORAGE TO 262K WORD MEMORY, THE AP-10} COMPUTER IS DESIGNED
TO MEEY MIL=-€-54005 CLASS 2% REQUIREMENTS. UNIT IS BEING CONSIDER
FOR THE SPACE SHUTTLE AND HAS THE CAPABILITY TO INTERCHANGE MEMORY
MODULE FROM CORE TO PLATED WIRE. THE AP-101 IS AN OFF-THE=SHELF»
AND IN PRODUCTION COMPUTER. VARIGUS OPTIONS ARE AVAILABRLE DEPEND=-

- ING ON APPLICATION AND NEEDS.
REF . ADVANCED SYSTEM/4 PI MODEL AP~101 BROCHURE BY IBH,
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FINAL DATA

PAGE 163
CSo AND CONSTRAINTS
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COMP 13 ADVANCE TECH COMP  18M CMOS LST MONDLITIC
DESTGN OPERATING CASE TEMPERATURE 219, TO 346. DEG. X
, ( =65, TO 160, DEG. F)
NON~OPERATING AND STORAGE CASE TEMPERATURE 211. TO 368, DEG. K
{ -80. TO 203, DEG. F)
ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 219. TO 344, DEGe K
( =65, 7O 160, DEGe F)
QUALIFICATION TEST TEMPERATURE REQUIREMENTS 219, TO 344, DEGe K
{ =65, TO 160, OEG. F)
PACKAGE SHAPE  RECTANGULAR
PACKAGE SIZE # LENGTH 12.2 # WIDTH 25.7 # HEIGHT 19,3 CENTIMETERS
| LENGTH 4.8 # WIDTH 10.1 # REIGHT 7.6 INCHES
PACKAGE AREA 2086.7 SQ. CENTIMETERS #  323.4 SG. INCHES
PACKAGE VOLUME 6037.8 CU, CENTIMETERS #  368.4 CU. INCHES
CASE MATFRIAL MAGNES TUM
CASE WETIGHT 1.8 KILOGRAMS # 4.0 POUNDS
TOYAL WEIGHT 9.1 KILOGRAMS = 20,0 POUNDS
SURFACE PROPERTIES ALPHA = 0.90  # EMISSIVITY = 0,90
INPUT STEADY STATE POWER 80,0 WATTS #% '
QUTPUT POWER 0.0 WATTS e
THERMAL DESIGN PASSIVE  » PASSIVE

b-2- T2 3-5-3-1-2-L R RS-0 R-R-R-F-F-F-F-B-F-X-L-X-L-F 3. X.3-2-F-F.- L F-F-3-F.%.F-3-F 3.3 R R:E-T-%-3-3-5-3-F-%-3-F- 3-8 L %-L-X-F 3
PHYSTCAL CHARACTERISTICS AND CONSTRAINTS REMARKS

NON MISSION ON-TIMES #PRE} AUNCH YES® ASCENT YES* REENTRY YES

MISSION ON-TIMES + SHUT/TUG ON®* TUG/ORBIT ON® TUG/PAY ON .
‘THE ABOVE DATaA IS FOR A PROJECTED ADVANCED TECHNOLOGY COMPUTER IN
THE 1977 TIME PERIOD. THE COMPUTER IS ASSUMED To BE A 64K wWORDS
MEMORY o AND USING A CMOS LST / MONOLITHIC NONVOLATILITY MEMORY,
PHYSICAL PARAMEFTERS ARE BASED ON EXPECTED TECHNOLOGY OF 1977,
DIMENSION IS RBASED ON UNIT VOLUME OF 5650 CCs ( 363 CUBIC INCHES)
UNIT IS ASSUMED TO BE NDESIGN TC MEET MIL-E-5400 CLASS 2+ AND HAVE
A PASSIVE THFERMAL CONTRGL. IN THE FORM OF RADIATION AND CONDUCTION
L2220 -2 XL L F 22 L-2-4- L. 0-2 2322 3-3- B2 8- 20 2- 1.0 F- -0 L L83 F-2 X 2-F 3R XX T-1-r-Log-2-X-¥-

THE CMOS LST 7MONOLITHIC MEMORY ADVANCE TECHNOLOGY COMPUTER IS

DESTIGN BY IRM FEDERAL SYSTEMS DIVISION. ELECTRONICS SYSTEMS '
CENTERs OWEGO. NEW YORK 13827
THE DATA CONTAINED HEREIN WAS OBTAINED FROM
MR NDICK WALKER AND C.L MARTIN PHONE 205=837=4000 EXTENSIONZ2%24
THE CMOS LSY s MONOLITHIC NONVOLATILE COMPUTER IS AN ADVANCE
TECHNOLOGY COMPUTER THAT IS BEING DEVELOPED FOR THE 1977 TIME
PERIOD, THE UNIT USES CMOS LSI LOGIC AND MEMORY CIRCUITS. TMIS
TECHNOL OGY REPRESENTS A SIGMIFICANT BREAKTHROUGH IN POWER: WEIGHT
VOLUME s AND COST. THE ABOVE DATA 1S BASED ON A 64K WORD CMOS LSI
MONOLITHIC NONVOLATILE MEMORY COMPUTER. DATA 1S5 BASED ON ASSUMPR.
TION THAT UNIT WILL BE ABLE TO MEET MIL-E-5400 CLASS 2 AND HAVE
& PASSIVFE THERMAL CONTROL. SINCE UMIT IS ONLY IN CONCEPTUAL STAGE
THERE ARE NO NDTHER INFNRMATION AVAILABLE AT THIS TIME,

REF. DATA SHEETS FROM IBM AND CONVERSATION WITH MR DICK WALKER
OF I8M,
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COMP 14 MILLICOMPUTLER WESTINGHOUSE . ,
DESIGN OPERATING CASE TEMPERATURE 218, TO 338, DEG. X

( ‘67; TO 2570 DEG. F,

NON=OPFRATING AND STORAGE CASE TEMPERATURE 211, TO 423. DEG. K
- { -A0, T0  -302. DEG. F)
ACCEPTANCE TEST TEMPERATURE RFQUIREMENTS 218. TO 398, DEG. K

( -67, TO 257. DEG. F)
QUALIFICATION TEST TFMPERATURE REQUIREMENTS 218, TO 398. DEG. K
- { =67, TO 257 DEGa F)
PACKAGE SHAPE RECTANGUL AR
PACKAGE SIZE ® LENGTH 2401 # WIDTH 14,0 # HEIGHT 15,2 CENTIMETERS
LENGTH 9.5 ®# WIDTH  S,5 # HEIGHT 6,0 INCHES

PACKAGE AREA 1835.5 SQ. CENTIMETERS * ?84,5 SQ. INCHES
PACKAGE VOLUMF 5137.3 CU., CENTIMETERS ¥ 313.5 s INCHES
CASE MATERIAL ALUMTNUM

CASE WEIGHT 0% KILOGRAMS % 1.0 POUNDS

TOTal WEIGHT 4% KILOGRAMS & 10.0 POUNDS

SURFACE PROPERTIES ALPHA = 0,85 # EMISSIVITY = 0,85
INPUT STEADY STATE POWER B.0 WATTS ##

QUTPUT POWER 0.0 WATTS #e¢

THERMAL DESIGN PASSIVE # PASSIVE

i#*ﬂ*##ﬁé**ﬁ*####**#ﬁ###ﬂﬂ#%ﬁ**ﬁﬁ##ﬂ%#%ﬂﬁ#ﬁ*ﬁ#**#*##ﬁﬁﬁﬁﬁ#ﬁbﬁ#*ﬁ#ﬂ
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS

NON MISSION ON=TIMES #PRELAUNGCH YES# ASCENT YES# REENTRY YES

MISSION ON-TIMES ®# SHUT/TUG ON® TUG/ORRIT ON® TUG/PAY ON
THE MILLICOMPUTER IS DESIGN FOR BOTH AIRCRAFT AND SPACE ENVIRON-
MENT, IT IS COOLED HBY CONDUCTION AND ITS SURFACES ARE BLACK
IRIDITE BUT CanN BE FINISHED PER CUSTOMER THERMAL PEQUIREMENTS.
ARBOVE DATA 1S RASED ON A MILLICOMPUTER WITH CPU ROM 32K WORD
SEMICONDUCTOR MEMORY AND A GENERAL PURPOSE 1/0 1T DOES NOT IN-
CLUDE THE 28 vDC POWER SUPPLY, THE ADDITION OF THE POWER SUPPLY
WILL INCREASE THE UNIT HEIGHT BY APPROX, S.1 CM (2 IN ),
#iﬁﬂﬁﬁﬂﬁﬁﬁﬂ5*&%%*#*4*#%#*4*##%****ﬂ*ﬁﬂﬁ*ﬁ*#ﬁ*#ﬁ%***#*ﬁ#ﬁﬁ*iﬂ*#ﬂﬁ*ﬁ

THE MILLICOMPUTER IS DESIGN AND BUILT 8Y

WFSTINGHOUSE FLECTRIC CORP.s AEROSPACE AND ELECTRONIC SYSTEMS
DIVISION BOX 746 BALTIMORE. MARYLAND 21203
THE NDATA CONTAINED HEREIN WaS OBTAINED FROM
MR, JIM He RROWN PHONE 301=765-3660 EXTENSION
THE MILLICOMPUTER IS P&RT OF A FAMILY OF FASTs LIGHTWFIGHT MILIT-
ARY DIGITAL rOMPUTERS OF MONULAR DESIGN., THE ABQVE DATA IS FOR
A MILLICOMPUTER WITH A 32K wNRDS ROM MEMORY DEVELOPED FOR THE BLOC
FIVE DOD PROGRAMe THE UNIT INCLUDES THE FOLLOWING A TTL MSI CPU,
A 37K X 16 BIT~WORDS SEMICOMDUCTOR ROM MEMORYs A GENERAL PURPOSE I
0 AND & POWER SWITCHINGs IT DOFS NOT INCLUDE A POWER SUPPLY. THE
UNIT MEMORY CAN BE CHANGED DEPENDIMG ON APPLICATION TO CORF OR
PLATED WIRE MFMORY AND IS EXPANDABLE TO 64K wORDS. THE ADDITION OF
A POWER SUPPLY WILL INCREASE UNIT BY APPROX. Be1 CM{2 IN). THE
MILLICOMPUTER PERFORMS THE COMPUTATIONS AND DATA HANDLING FUNCTION
FOR 4 SPECTRUM OF AVIONICS AND AEROSPACE APPLICATIONS, INCLUDING
FIRE CONTHOL WEAPON DELIVERYs ECMe ELINTs RECONNAISSAICE AND MNAVIG
ATION. AT PRESFNT THFE COMPUTER IS USED IN AN AIRCRAFT AS PRIME
FIRE CONTKOL SYSTEM AND OTHER MEMBERS OF FAMILY ARE USED IN THE B~
576, SADRAMy AwA~14 AND AWAC SYSTEM, THE COMPUTER IS DESIGNED TO
THF SPECIFICATIONS OF MIL-E-5400 CLASS 4 AND MIL-E 16400,
RFEF. wESTINGHQUSE MILLICOMPUTER RRUCHURE, -
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COMP 15 MAGIC IV COMPUTER -DELCO ELECTRONICS

DESTIGN OPERATING CASF TEMPERATURE . . 219. TO 344, DEG. K
( 6%, TO 160. DEG. F)
NON=OPERATIMNG AND STORAGE CaSF TEMPERATURE 21le TO 368. DEG. K
( "Hﬂo TO 2039 DEGQ F)
ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 219, T0 344, DEGe K

( =65, TO 160. DEGa F)
QUALTFICATINN TEST TEMPFRATURE REGUIREMENTS 219. TO 344. DEG. K
( -65. TO 160, DEG, F)
PACKAGE SHAPFE RECTANGUL AR '
PACKAGE SIZF # LENGTH 19.0 # wIDTH 16.5 # HEIGHT '13.0 CENTIMETERS
LENGTH 7«5 % WIDTH 6.5 #* HEIGHT S.1 INCHES

PACKAGE AREA 1550.3 S0. CENTIMETERS # 240.3 SQ. JINCHES
PACKAGF VULUME 4074,2 CU. CENTIMETERS # P48.6 ClUs INCHES
CASE MATERIAL ALUMTNUM

CASE WEIGHT 1.9 KILOGRAMS # 4,1 POUNDS

TOTAL WFIGHT 4,9 KTLLOGRAMS # 10,8 POUNDS

SURFACF PROPFRTIES ALPHA = 0.90 # FEMISSIVITY = 0,90
INPUT STEADY STATE POWFR 39,0 WATTS &%

OUTPUT POWER 0.0 WATTS &%

THERMAL DESTGN PASSIVE #  PASSIVE

BASAGUBRGRLE LA RO AR R AR BE AR H S BRI SRR GEBR RS SGAR ARG RGR SRR TRDER

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS
NON MISSION ON=TIMES #PRELAUNCH YES® ASCENT YES® REENTRY YES
MISSTON ON=-TIMES & SHUT/TUG ON® TUG/ORBIT ON¥ TUG/PAY ON '
THE UNIT IS CNOLED BY HEAT CONDUMCTION TO AN EXTERNAL HEAT SINK
( COLD PLATE ). COLD PLATE MAXIMUM TEMPERATURE 1S 71 DEGREES C
( 160 DEGREES F), THE MAGIC IV IS IN DEVELOPMENT AT PRESENT WITH
PROTOTYPE COMPUTER SCHEDULED TO BE AVAILABLE IN MID= 1974 AND
PRODUCTTON Pi_aNNED FOR LATE 1974, THE UNIT SURFACE PROPERTIES AT
PRESENT 1S mLaCKk PAINT BUT CAN BE FINISHED PER CUSTOMER THERMAL RE
QUTREMENTS. UNIT IS BFING DESIGN FOR SPACE ENVIRONMENT ‘
#ﬁﬂﬁ#**ﬂ*b*ﬁ%ﬁﬂ%#ﬂ%ﬂﬂ#Gﬁﬁﬁﬁﬂﬁﬂﬁﬂ##ﬁ“*ﬂﬁb#&#*bﬁﬁ**ﬁﬂ**#ﬂﬂ*ﬁﬁﬂ*#*ﬁ*{
THE MAGIC IV COMPUTER IS DESIGNED AND BUILT BY
DFILCO ELECTRONTICS DIV, OF GENERAL MOTORS CORPORATION
6767 HOLISTER AVENUE., GOLTAs CALIFORNIA 93017
THE DATA CONTATNED HEREIN WAS OBTAINED FROM
MR, JACK TONEY PHONE 805-968-1011 EXTENSION 301
THE MAGIC IV TS A SECOND GENERATION { ARGE SCALE INTEGRATION (LSI)
COMPUTER THAT IS CURRENTLY UNDER DEVELOPMENT ON IRAD FUNDS.
& PROTOTYPE UNIT IS EXPECTEN TO BE AVAILABLE DURING MID-19T4s AND
PRODUCTION CAPABILITY IS PLANNED FOR LATE 1974, THE MAGIC IV IS
A 32K X 16 BITS SEMICONDUCTOR LST MEMORY, I7 IS DESIGN TO MEET
A SPACE ENVIRONMENT AND TO QUALIFY TO MIL-E-5400 CLASS 2. UNIT IS
EXPANDABLE FROM BK TO 65K WORD MEMORY AND CAN BE CONVERTED TO
CORF OR PLATFN WIRE MEMORY, THE MAGIC IV THAT IS DESCRIBED ABOVE
CONSISTS OF THE FOLLOWING: A& CPUs A 32k X 16 BITS LSI MEMORY, /0
CONTROLLER ANN A 28 VDC POWER SUPPLY, THE 32K MEMORY CONSIST OF
24K WORDS ROM AND 8K WORDS RAM HOWEVER MEMORY CAN RE MODIFIED PER
CUSTOMER NEED AND APPLICATION,

REF, SPACE QUALIFIED COMPUTERs DELCO ELECTRONICS PTj-DEA
APRIL 1973
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THERMAL REQUIRFMENTSe PHYSICAL CHARACTERISTICSs AND CONSTRAINTS
AVIONICS SYSTFM
NATA MANAGEMEMT SURSYSTEM
ﬂﬁ*ﬂu##*ﬂéﬂ#%%*&ﬂbG#ﬁ#ﬁﬁ##**ﬂuﬂﬁ#u*ﬂ*n#ﬁ**#*ﬁ

COMP 14 MAGIC 3672 COMPUTER DELCO ELECTRONICS

DESIGN OPERATING CASE TEMPERATURE 218, TO 344, DEG. K
{ -67, TO 160, DEG. F)
NON=OPFERATING AND STORAGE CASE TEMPERATURE 218 70O 398. DEG. K
( =67 TO 257. DEGs F)
BCCEPTANCE TFST TEMPERATURE REQUIREMENTS 218, TO 344. DEGe. K

: { -5T7T. TO 160. DEGa F)

QUALIFICATION TEST TEMPERATURE REQUTIREMENTS 218. TO 344. DEG. K

: { =67 TO 160. DEG. F)

PACKAGE SHAPE RFECTANGUL AR ~

PACKAGE SIZF # LENGTH 18,8 = WIDTH 17.8 # HEIGHY 13,0 CENTIMETERS
LENGTH Ted * WIDTH 7.0 # HEIGHT 5.1 INCHES

PACKAGE AREA 1616.0 SQ, CENTIMETERS *# 250.5 SQ. INCHES
PACKAGE VOLUMF 4329.1 CH, CENTIMETERS *# 264.2 Clia INCHES
CASE MATFRIAL ALUMINUM : '
CASE WEIGHT 2.0 KILOGRAMS # 4.% POUNDS

TOTAL WEIGHT 5.2 KILOGRAMS # 11.5 POUNDS

SURFACE PROPERTIES ALPHA = 0.90 # EMISSIVITY = 0.90
INPUT STEADY STATE POWER 8.0 WATTS ## '

OUTPUT POWER 0,0 WATTS ##

THERMAL DESIGH PASSIVE # PASSIVE

BRSSP ONE R R R RSN RGUR OSSR SR LGSR 4L ERESCODRGRAR R HESOHERE
PHYSTCAL CHARACTERISTICS AND CONSTRATINTS REMARKS
NON MISSION ON-TIMES #PRELAUNCH YES* ASCENT YES#®# REENTRY YES
MISSION ON~TIMES ® SHUT/TUG ON® TUG/ORBIT ON® TUG/PAY ON
UNIT IS COOLED BY HEAT CONDUCTION TO A COLD PLATE. THE MAGIC 362
IS DESIGN To QUALIFY FOR SPACE ENVIRONMENT., THE UNIT IS PAINTED
BLACK BUT CaN BE FINISHED PFR CUSTOMER THERMAL REQUIREMENTS. THE
MAGIC 362 15 AN OFF«THE-SHELF COMPUTER THAT IS IN PRODUCTION, UNIT
HAS NO MOUNTING LIMITATION ON VEHICLE AND HAS NO SPECIFIED CABLE
LENGTH REQUIRFMENTS, CABLE LENGTH WILL DEPEND ON COMPONENTS.
SHSBPB U SR B H NI BB RR RS R R R RN RRE G RN B R AR B TR EARGIER B S RSSO
THE MAGIC 362 COMPUTER IS DESIGNER AND BUILT BY
DELCO ELECTRONICS DIVISION OF GENERAL MOTORS CORPORATION
6767 HOLISTER AVE, GOLTAs CALIFORNIA 93017
THE NATA CONTAINED HEREIN WAS OBTAINED FROM
MR. JACK TONEY PHONE B05-968-1011 EXTENSION 301
THF MAGIC 1382 IS A MEMBER OF THE MAGIC III FAMILY OF COMPUTERS.
THE MAGIC 367 COMPUTER IS IN PRODUCTION WITH PROTOTYPE OF THE UNIT
HEING READIED FOR THE ADVANCE TACTICAL NAVIGATION SYSTEM, THE
ABOVE DATA CNRRESPOND TO A& MAGIC 367 COMPUTER WITH THE FOLLOWING:A
CPUs A 32K X16 BITS SEMI-CONDUCTOR MEMQRY OF WHMICH 24K ARE ROHM
AND 8K ARE RAM.AN I/0 CONTROLLER &ND A 28 VDC POWER SUPPLY, UNIT
MEMORY CAN BE EXPANDRFED TO 65K wWORDS AND THE MEMORY CAN BE INTER-
CHANGED WITH CORE OR PLATED WIRE MEMORY MODULES. UNIT IS DESIGN
TO COMPLY HWITH MIL=E=5400s MIL=STD=T704¢ AND MIL=STD=461.

REF, SPACE nUi AIFIED COMPUTER OELCO ELECTRONICS PT73-02A APRIL
1973+« AND MAGTC 362 SERIFES AEROSPACE DIGITAL COMPUTERS TECHNICAL
NESCRIPTION, DELCO ELECTRONICS $73-49 JULY 1973,
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THERMAL REQUIREMENTSs PHYSICAL CHARACTERISTICS: AND CONSTRAINTS
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AVIONICS SYSTEM
DATA MANAGEMFENT SUBSYSTEM

LR 13- 2 R R L- Rl . ¥ R R X2 E-R R R RN R R LR R R R

COMP 17 MICRO-0 1808 ARMA DIV, OF AMBAC
DESTGN OPERATING CASE TEMPERATURF ' 219, TO 344. DEGs K
' . t 65, TO 160, DEGe F)
NON=OPERATING AND STORAGE CASE TEMPERATURE 211« TO 398, DEGe K
. ( «80., TO 257e DEG. F)
ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 219, TO 344. DEG. K

‘ -650 TO 160n DEGo F)
QUALIFICATION TEST TEMPERATURE REQUIREMENTS 219 TO 344. DEG. K
‘ ( =65, TOQ 160, DEG. F}
PACKAGE SHAPF RECTAMGUL AR
PACKAGE SIZE # LENGTH &9.7 # WIDTH 18.5 % HEIGHT 13,5 CENTIMETERS
LENGTH 23,5 # WIDTH To3 # HEIGHT 5.3 INCHES

PACKAGE AREA 4319,9 SR, CENTIMETERS *# 669,6 SR INCHES
PACKAGE VOLUMF 14899,.4 CU. CFNTIMETERS 909,22 CU. INCHES
CASE MATERIAL ALUMTNUM ‘

CASF WEIGHT 1.8 KILOGSRAMS = 4,0 POUNDS

TOTAL WFIGHT 1.3 KILOGRAMS * 36,0 POUNDS

SURFACF PROPERTIES ALPHA = 0,90 # EMISSIVITY = 0.90
INPUT STEADY STATE POWFR 1nh, WATTS o

QUTPUT POWER 0.0 WATTS ##

THERMAL DESIGN - ACTIVE # ACTIVE

LR -2 R L L Rl LR R R T R R R Y A TR TR Y R T
PHYSICAL CHARACTERISTICS ANA CONSTRAINTS REMARKS

NON MISSION ON~TIMFS #PREAUNCH YES%® ASCENT YES® REENTRY YES

MISSION ON=-TIMES # SHUT/TUG ON#* TUG/ORBIT ON® TUG/PAY ON
THE WICRO D COMPUTER IS AN AIRCRAFT DESIGN COMPUTER THAT USES THE
ATRCRAFT FORCFD AIR AS THE UNIT COOLING SYSTEM, CABLE LENGTH IS
LIMTTED TO APPROX, 2.5 METERS (8 FT). THERE IS NO INDICATION
WHETHER UNIT CanN BE MODIFIFD FOR A SPACE ENVIRONMENT, SURFACES
ARE PATNTED BILACK BUT CAN BF FINISHED PER CUSTOMER THFERMAL REQUIRE
MENTS. THE AROVE DATA IS FOR A 32 X 18 BIT WORD CORE MEMORY IT
DOES NOT INCLUDE A POWER SUPPLY,
L 22 TR R Ll R L R L E-2- 2 21208 F- 202108 18- 7.0 2-T- 2 02 X LR X-R- 012 R R R R Y R R Y

THE MICRO-D 1808 COMPUTER IS DESIGNED AND BUILT B8Y

ARMA DIVISION OF AMRAC INDUSTRIFES
ROGSEVELT FIELDs GARDEN CITYs NEW YORK 11530
THE DATA CONTAINED HERFIN WAS OBTAINED FROM
MR, Lo Co BERKE AND MR R, ROGERS PHONE 516-T42-2000 EXTENSION 231
THE MICRO~D 1808 COMPUTER 1S AN AIRCRAFT COMPUTER IT IS USED ON
COMMERTICAL ATRCHRAFT AND THE GRUMMAN EC?2 AIRCRAFT, THE UNIT IS OFF
THE SHELF+» PRONUCTION ITEM, THE MICRO=-D 1803 MEMDRY [S EXPANDABLE
FROM 4K TO 32« WORDS MEMORY, THE UNIT IS DESIGN TO MEET MIL-E=
S400 CLASS 14AND MIL=E=5400 CLASS 2%, THF MICRO-D 1808 DESCRIBED
ABOVF HAS THE FOLLOWING A CPUs A 32K X 18 BITS CORE MEMORYs AND
THE I/0 CONTROLLER IT ODOES NOT INCLUDE THE POWER SUPPLY UNIT, THE
ADDITION OF THF POWFR SUPPLY WILL INCREASE THE LENGTH 8Y APPROX,.
17.R CM(7 IN}s THE WEIGHT B8Y 10 kKILOGRAMS (22 LLES)s AND THE POWER
BY 45 WATTS,

REF. DETAILED EQUIPMENT SPECIFICATION COMPUTERq GENERAL PURPOSE
MICRO-N TYPE 1808 ARMA DIV, MD=]1829 REV, 8 4 JANUARY 1972,
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THERMAL. REQUTREMENTSe PHYSICAL CHARACTERISTICSs AND CONSTRAINTS -
AVIONICS SYSTEM
DATA MANAGFMENT SUBSYSTEM

ﬁ#ﬁi####ﬁﬂ*“ﬂﬁ*#*ﬁ#ﬂbﬂ*ﬂ&ﬂ#ﬁﬂ#ﬁ*4####&***##**

COMP 1P AQP COMPUTER WESTINGHOUSE o
DFSIGN OPERATING CASE TEMPERATURE 253, TO 353. DEG. K

{ =4, TO 176 DEG. F)

NON=DRERATING AND STORAGE CASE TEMPERATURE 218. TO 398. DEG. K

. (.-bTo TO 2570 DEGO F)

ACCEPTANCE TEST TEMPERATURE RFQUIREMENTS 253. YO 353. DEGs K

(r “4. TO 1760 DEGO F)
QUARLTFICATION TEST TEMPERATURE REQUIREMENTS 253, TO 353. DEG. K
{ =4, TO 176, DEG. F)
PACKAGE SHAPE RECTAGUL AR
PACKAGE SIZE # LENGTH 22.9 # WIDTH 17,8 # HEIGHT S55.9 CENTIMETERS
LENGTH 9.0 * WINDTH 7.0 % HEIGHT 22,0 INCHES

PACKAGE AREA 5354.8 SQ@. CENTIMETERS *# B30.0 50, INCHES
PACKAGFE VYULUME © 22712.5 CU, CENTIMETERS # 1386.0 CU. INCHES
CASE MATERIAL al UMTNUM ‘

CASE WEIGHT led KILOGRAMS ¥ 3.0 POUNDS

TOTAL WEIGHT 14,1 KILOGRAMS & 31.0 POUNDS

‘SURFACE PROPERTIES ALPHA = 0.85 # EMISSIVITY = 0.85

. INPUT STEADY STATE POWER 13.6 WATTS =&

QUTPUT POWER 0.0 WATTS ##

THERMAL DESIGN PASSIVE »  PASSIVE

##Qiﬁﬁ###ﬁﬁﬁﬁ####*ﬁb##*ﬁ%#*#h###iﬂ#ﬁ#*#*iﬁﬁﬂ#*#ﬁ#*###*b#ﬁﬂ*%#ﬂﬁ*ﬁ#
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS
NON MISSION ON=TIMES #PRELAUNCH YES® ASCENT YES® REENTRY YES
MISSION OnN~TIMES * SHUT/TUG ON#* TUG/ORBIT ON® TUG/PAY ON
THE ADVANCE ONBOARD PROCESSOR 1S A PROTOTYPE UNIY THAT IS BREING
DEVELOPED FORP WASA GODDARD SPACE FLIGHT CENTER FOR USE ON SPACE
SATELLITES. UNIT HAS & COMPLETE PASSIVE THERMAL DESIGN WITH COOL-
ING ACHIEVED RY RADIATICN AND CONDUCTION, UNJIT SURFACE IS BLACK
IRINITE. THE a0P DESCRIBED ABOVE INCLUDES A CPUs A 32K PLATED
WIRF MFEMORY A& COMPLETE 170 AND A 28 VDC POWER SUPPLY. UNIT IS
DESIGN FOR SPACE ENVIRONMENT AND IS BEING QUAL TESTED AT PRESENT.
*###ﬂﬁﬁﬁﬂ*ﬁﬁ#ﬂﬁ##*ﬂﬁ#*##%#ﬁ&**#ﬂ%ﬁﬁ#*ﬁﬁﬁ&#*#ﬁﬁ*di#ﬂﬂﬂ#ﬂﬁ#ﬂ##ﬁﬁ#*##
THE ADVANCF ONBORAD PROCESSOR COMPUTER IS DESIGN AND BUILT BY
HESTINGHOUSE FLECTRIC CORP., AEROSPACE AND ELECTRONICS SYSTEM
DIVISION BOX 746 BALTIMORE . MARYLAND 21203
THE DATA CONTAINED HFREIN WAS OBTAINED FROM
MR, JIM Hes RROWN PHONE 301-765-3660 E£XTENSION
THE ADVANCE ONROARD PROCESSOR:AQP COMPUTER IS BEING BUILT FOR MASA
GSFCoIT IS IN TESTING AT THE PRESENT TIME WITH EXPECTED LAUNCH IN
LATF 19764« . THE AOP HAS A 4& PLATED WIRE OR 8K CORE MEMORY THAT IS
EXPANDABLE TD 64K WORDS MEMORY, THE UNIT DESCRIBED ABOVE IS A 32K
PLATFD WIRE MEMORY UNIT WITH A CPUSFIXED I/0 AND 28 VDC POwER
SUPPLY, THE a0P IN AN 8K PLATED WIRE 1S 22.% CM LONG BY 17.8 CM
WIDE RY 21.6 €M HIGH (9,0 X 7.0 X B.5 IN)SIS 3,18 KG IN WEIGHT
(7 LBS).AND DISSIPATE 12 WATTS. EACH ADDITIONAL 4K PLATED WIRE
MEMORY ADD 5,7 CM (2.25 IN) TO THE HEIGHTs 18 K6 {(4LBS) 70O WEIGHT
AND .2 WATTS TO THE POWER, THF 32K AOP DATA IS BASED ON THE ABOVE
8K AOP EXPANDEN BY THE VARINUS PARAMETERS TO 37K AOP. THE AOP
PLATED WIRE MEMORY CAN BE INTERCHANGE wITH CORE MEMORY BUT THERE
WILL BE &N INCREASE POWER CONSUMPTION, THE UNIT IS DESIGN FOR
SPAaCE ENVIRONMENT AND A PRERECSSOR TO THE AOPs THE OBP- ONBCOARD
PROCFSSOR HAS REEN USED ON THE 0a0-C SATELLITE,

REF, TELECON wWITH MR JIM H. RROWN OF WESTINGHOUSE
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THERMAL REQUIRFMENTSe PHYSICAL CHARACTERISTICS.: AND CONSTRAINTS.
AVIONTICS SYSTEM '

DATA MANAGEMFENT SUBSYSTEM
L2212 L0 2°0 L8 2-3-F-3-0 0 -3 - X-F X 3-3-3-SE-FR-F-F-3-3-F-RF--E-2 2-3-2-3- X -

- COMP 19 HDC-301 COMPUTER HONEYWELL
DESIGM OPERATING CASE TEMPERATURE ’ 219, TO 344, DEGs K
{ =6%., TU 160. DEG. F)
NON-QPERATING AND STORAGE CASE TEMPERATURE 21le Ty 368. DEGs K
X ( '?gw TO 2030 DEG. F)
ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 219. TO 344. DEG. K

{ =65, TO 160. DEG. F)
QUAL TFICATION TEST TEMPERATURFE REQUIREMENTS 218 TO 344. DEG. K
' { =654 TO 1604 DEG. F)
PACKAGE SHAPE RECTANGUL AR
PACKAGE SIZE # LENGTH 16.3 # WIDTH 16,0 # HEIGHT 3.8 CENTIMETERS
LENGTH Gas * WIDTH 6.3 # HEIGHT 1.5 INCHES

PACKAGE AREA Th6el SQo CENTIMETERS # 11847 SQ. INCHES
PACKAGE VOLUMF 991.,1 CU. CENTIMETERS *# 60,5 Cli, INCHES
CASE MATFKIAL ALUMINUM .

CASE WEIGHT o]l KILOGRAMS # +3 POUNDS

TOTaAL WEIGHT « 7 KTLOGRAMS # 1.5 POUNDS

SURFACE PROPERTIES ALPHA = 0,90 # FMISSIVITY = (.90
INPUT STEADY STATE POWER 16.0 WATTS u#

QUTPUT POWER ' 0.0 WATTS a#

THERMAL DESIGN PASSIVE # PASSIVE

HHHFRRSR AR AR RS FR BRI S SRV Do LS sRdGRER SRR RRARERSHSOLO SRR AR OSSO HGDS

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS
NON MISSIOM ON-TIMES #PRE| AUNCH YES®* ASCENT YESH* REENTRY YES
MISSION ON~TIMES + SHUT/TUG ON# TUG/ORBIT ON# TUG/PAY ON
THE HDC=301 COMPUTER HAS A PASSIVE THERMAL CONTROL HEAT IS CONDUCT
ED TO THE MOUNTING EDGES. THE ABOVE UNIT SIZE IS5 8ASED ON A 4K
WORD MEMORYs UNIT IS EXPARDABLE TO 32K WORD MEMORY, UNIT HAS
CONFORMAL COATING,

RGN H PR ORGSR RN SR SN S RN B RS RR SR NP RSN R SR O SR OR R R SO RSEROESS

THE HDC-301 DIGITAL COMPUTER 1S DESIGN AND BUILT 8Y
HONEYWELL INC.» AEROSPACE DIVISION
13350 LiaSe HIGHWAY 19, ST, PETERSBURGs FLORIDA 33733
THE DATA CONTAINED HERFIN WAS ORTATINED FROM
MR, HARVEY W, WHELESS PHONE H13«531=-4611 EXTENSION 3378
THE HDC=301 COMPUTER IS IN PRODUCTION AND AS OF MARCH 19734 16
PROCESSORS HAVF BEEN DELIVERED FOR A& VARIETY OF PROGRAMS, IT IS
DESIGNED TO MFET MIL~E-5400 CLASS ITe. AND TESTING TO THIS SPECIFIC
ATION WILL BE ACCOMPLISHED UNDER THE F-l4 HSS PROGRAM. THE ENTIRE
HNC=301 PROCFSSOR IS CONTAINED ON ONE 16,2 X 15.9 X 1,3 CM(6,35X
6.25X0,% IM) PRINTED CIRCUIT BOARD WEIGHING 0,446 KG {N+50 LA),
THE STD I/0 BOARD AND MEMORY BOARDS ARE THE SAME SIZE. UNIT CIRC~
UIT 1S MOS/LST AND MEMORY WORD SIZE IS 16 BIT. BECAUSE OF THE
SMALLL SIZE AND WEIGHTs THE HDC-301 BOARDS AXE INTEGRATED DIRECTLY
INTO SYSTEM ELECTRONICSy THEREBY AVOINING A SEPARATE POWER SUPPLY
AND CHASSIS, UNIT INPUT VOLTAGE 1S +5s =2s =9+ aND ~13 VDC,

REF, MR HARVEY H WHELESS LETTFR OF 23 aAUGUST 1973, AND BROCHURE
0373=11567 HONEYWELL SPACE TUG PROGRAM CARPABILITY ( GUIDANCE.
NAVIGATION anNp CONTROL) 4 APRIL 1973.
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AVIOMICS SYSTEM

DATA MANAGEMENT SURSYSTEM .
g Y 2L Ty LT E- - AL

COMP 20 HNC~402 COMPUTER HONE YWELL , o
DESIGN OPERATING CASE TEMPERATURE 246le TO 325, DEG. K
( =25, T0 12%. DEG. F)
NON-OPERATING AND STORAGE CASE TEMPERATURE 241. TO 325, DEG. K
{ "‘250 TO 1250 DEGU F)
ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 255, TO 311, DEG. K

{ D. TO 100. DEG. F)
QUALIFICATION TEST TEMPERATURE REQUIREMENTS 241. TO 333, DEG. K
. '( "259 TO 1405 DEG! F)
PACKAGE SHAPFE RECTANMGUL AR .
PACKAGE SIZF » LENGTH 40.6 # WIDTH 26,7 # HEIGHT 27.4 CENTIMETERS
LENGTH 16,0 # WIDTH 10,5 # HEIGHT 10.8 INCHES

PACKAGE AREA 5860.6 SQe CENTIMETERS # 90B.4 SQa. INCHES
PACKAGFE VOLUME . 29732.7 CU. CENTIMETERS # 1814.,4 CU. INCHES
CASE MATFRIAL ALUMINUM

CASE WEIGHT ' 4.5 KILOGRAMS ¢ 10,0 FOUNDS

TOTAL WEIGHT 21.3 KILOGRAMS *# 47,0 POUNDS

"SURFACE PROPERTIES ALPHA = 0,90 # EMISSIVITY = 0.90
INPUT STEADY STATE POWER 7520 WATTS #+#

QUTPUT POWER 0,0 WATTS u+#

THERMAL DESIGN PASSIVYE #* PASSIVE

ﬂ%%#ﬁﬁ##ﬁ**i-ﬂ-ﬂ%#iiﬁﬁ#ﬂ'*ﬁ"ﬂ-ﬂ‘ﬁ-*ﬂ'ﬂ-ﬁ-ﬁ-ﬁ--ﬂ%ﬁ#ﬂrﬂ#ﬂ-#ﬂ-ﬂrﬂ'**&##ﬁi*#ﬁﬂﬂﬁﬂ*ﬁ**#*ﬁ

PHYSICAL CHARACTERISTICS ANR CONSTRAINTS REMARKS
NON MISSION ON-TIMES #PRELAUNCH YES® ASCENT YES® REENTRY YES
MISSTION ON=-TIMES ® SHUT/TUG ON* TUG/ORBIT ON® TUG/PAY ON
YHE HDC~=402 COMPUTER IS DESIGN FOR THE VIKING PROGRAM. IT HAS A
PASSIVE THERMAL CONTROL OF RADIATION AND CONDUCTION. THE UNIT IS
PAINTED WITH BLACK PAINT, THE UNIT IS QUal. TESTED TO 60 DEG.C
(140 DEG F) FOR SHORT TIME DURING ENTRYs AND TO 40.6 DEG.C(11%
DEG F) FOR MARS OPERATION. UNIT AT ENTRY ODISSIPATE 40 WATTS OF
POWER WHILE CONTROLLING VEHICLE MARS ENTRY. THE ABOVE DATA IS FOR
THE PUAL REDUNDANT SYSTEM WITH 18K X 25 BIT PLATED WIRE MEMORY,
I ET T EEL L PR LR R A F LT LR L L PR S LR R YL L
THE HDC~-402 COMPUTER IS DESIGN AND BUILT BY
HONEYWELL INC.+ AERQOSPACE DIVISION
13350 U.S. HIGHWAY 194 ST. PETERSRURG., FLORIDA 33733
THE DaTA CONTAINED HEREIN WAS OBTAINED FROM
MR, HARVEY H. WHELESS FHONE 813= 531»4611 EXTENSION 3378
MR, JOHN MYERS : PHONE 303-794-5211 EXTENSION 4149
THE HOC=-402 1S A DUAL REDUNDANT COMPUTER SYSTEM BUILT FOR THE VIK=
ING PROGRAM, AOTH COMPUTER ARE PACKAGED WITHIN THE ONE ENVELOPE,
AS OF MARCH 1973 THE PROCESSORe 1/0. DRIVER RECEIVER AND POHER
SUPPLY HAYE COMPLETED ENGINFERING DEVELOPMENT AND ARE CONSIDERED
OFF-THE=SHEILF ., EACH COMPUTER HAS AN 18K X 25 BITSe 2 MIL PLATED
HIRE MEMORY. AND A POWER SWITCHING IN THE EVENT OF FAJLURE IN THE
OPERATING STRING. UNIT COULD BE EXPANDED TO 32K WORD MEMORY WITH
SOME MODIFICATIONS, IN THE PRESENT MODE OF OQPERATION ON THE VIKING
PROGRAM ONLY ONE COMPUTER IS AN AT ANY ONE TIME AND ITS OPERATING
POWER TS 25 WaTTS.

REF, BROCHURF 0373=11567 HONEYWELL SPACE TUG PROGRAM CAPABILITY
(GUIDANCEs NAVIGATION AND CONTROL) 4 APRIL 1973. AND
COMVERSATION WITH MR JOHN MYERS OF MMC VIKING PROGRAM,
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THERMAL REQUIREMENTSs PHYSICAL CHARACTERISTICS. AND CONSTRAINTS
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DATA MANAGEMFNT SUBRSYSTEM
L-X-X:R-2-X-E.3-F-2- R RUF.E-F¥-X-X-2°8-2-X-2- ¥ X-F- X8 F- 2.2 K- F-E K- EE-T-X-X- 25X 3]

" COMP 21 HDC-/01C COMPUTER HONEYWELL

DESTGN OPEHATING CASE TEMPERATURE ) . 218. TO 364, DEG. K -
- { =hTe T 160. DEG. F)

NON=OPERATING AND STORAGE CASE TEMPERATURE 208, TO 398, DEG. K
, { -85, TO 257 DEG. F)

ACCEPTANCE TEST TEMPERATURE RFQUIREMENTS P44, TOQ 322. DEG. K

( ~20. TO 120. DEG. F)
QUALTFICATION TEST TRMPERATURE REQUIREMENTS 218, TO 344. DEGe K
‘ ( -67. TO 160. DEGe F)
PACKAGE SHAPE RECTANGUL AR
PACKAGE SIZE # LENGTH 49.R & WIDTH 21.1 # HEIGHT 19,3 CENTIMETERS
LENGTH 19.6 * WIDTH 8,3 # HEIGHT 7.6 INCHES

PACKAGE AREA 4835.,1 SQ. CENTIMETERS # T43,4 SQ, INCHES
PACKAGF VOLUME 20260.4 CU. CENTIMETERS # 1236.,4 CU, INCHES
CASE MATERIAL AL UMINUM .

CASE WEIGHT 7.0 KILOGRAMS # 15,4 POUNDS

TOTAL WEIGHT 159 KILOGRAMS # 35,0 POUNDS

SURFACE PRUOPERTIES ALPHA = (0,90 # EMISSIVITY = 0.%0
INPUT STEADY STATE POWER 160. WATTS =% 115 VAC 400 W7

OUTPUT POWER 00 WATTS u#

THERMAL PESTSGN ACTIVE #  ACTIVE

LA 2 R T A e Y A T I LR T RE
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS
NORM MISSION ON-TIMES #PRELAUNCH YESH® ASCENT YES® REENMTRY YES
MTISSION ON=TIMES # SHUT/TUG On® TUG/ORBIT ON® TUG/PAY ON
THE HOC=-601C IS AN BK X 16 BIT CORE MEMORY COMPUTER, IT IS DESIGN
WITH AN ACTIVE COLD PLATE COOLING SYSTEM UTILIZING FORCED AIR.
UNTIT CaN BE &ODIFIED T0O USE A PASSIVE THERMAL CONTROL FOR SPACE
APPLICATIONS, THE HDC~601C IS PAINTED WwITH A GRAY ENAMEL PAINT
BUT CAN BE FINTSH PER CUSTOMER THERMAL REQUIREMENTS, UNIT TS EX-
PANDABLE TO 32K WORD MEMORY WITH THE ADDITIONA(L MEMORY HOUSED
WITHIN THE COMPUTER MATINFRAME,
R LTI AR T L L Y L Ly T T
THE HDC-g£01C DIGITAL COMPUTER IS DESIGN AND HBUILT By
HONEYWE{ L INC,. AEROSPACE DIVISION
13350 UsSe HIGHWAY 19» ST, PETERSAURGs FLORIDA 33733
THE DATA CONTAINED HEREIN WAS OBTAINED FROM
MR, HARVEY H, WHELESS PHONE 813=531-4611 EXTENSION 3378
THE HDC-601C COMPUTER IS A PRODUCTION OFF=-THE=SHELF UNIT. UNIT IN
ARCVE FORM CONSIST OF THE FOLLOWING A CPUs 8K X 16 HITS CORE
MEMORYs 170 CONTROLLER AND & 115 VAC, 400 HZs SINGLE PHASE POWER
SUPPLY, THE UNIT CAN BE EXPANDED TO 32K WORDS MEMORY WITHIN THE
EXTSTING COMPUTER MAINFRAME, IN ADDITION AN EXPANOED MEMORY UNIT
OF UP T0 32K WNRDS MEMORY CaN BE COUPLED 7O THE MAIN COMPUTER.
FURTHERMORE UNTIT HAS SPACE FOR UP TO 172 ADOITIONAL PRINTED CIR=
CUIT BROARD S51.0TS FOR CUSTOM 1/0, THE HOC-601C DIGITAL COMPUTER IS
DESTGN SPECIFICALLY FORP USE IN AEROSPACE AND DEFENSE APPLICATIONS.
UNTT IS QUALIFIED TO MIL-E-5400 CLASS II¢ MIL-STD=704As AND MiL=
STh=461,

RFF. MR HARVEY H. WHELFSS LETTER OF 23 AUGUST 1§73a AND BRQCHURE
0373=-11567 HOMEYWELL SPACE TUG PROGRAM CAPABILITY ( GUIDANCESs
NAVIGATION aND CONTROL } 4 APRIL 1973,

N~



SPACE TG FQUIPMENT NATA BANK FINAL DATA PAGE I-72
THERMAL REQUIRFMENTSs PHYSICAL CHARACTERISTICSs AND CONSTRAINTS

T S e o o B D S o e o o W R0 B P o o i ym i AP D o A T S e R D e v I8 P O 4D e g e e e O YD D D T G e O

AVIONTCS SyYSTEM
DATE MANAGEMFNT SUBSYSTEM

RS RO GRat e B RGR RS EIN N LR RORRRRAGRRERERY

COMP 22 HDC-601P COMPUTER HONEYWELL

DFSTGN OPERATING CASE TEMPERATURE 218, TO 344, DEG. K
{ ~67. TO 160, DEG. F)
NON-OPFRATING AND STORAGE CASE TEMPERATURE 218, TQ 398, DEG. K
( =67, TQO 257. DEG. F)
ACCEPTANCE TEST TEMPERATURE REGUIREMENTS 244, TO 322. DEG. K

. ( “20: TO 120e DEGG F’
QUALIFICATION TEST TEMPERATURE REQUIREMENTS 218, TO 344, DEGs K
: { =67, TO 160, DEG. F)

PACKAGF SHAPF RECTANGUL AR

PACKAGE SIZF # LENGTH 46.8 # wIDTH 2l.1 * HEIGHT 19,3 CENTIMETERS

LENGTH 19.6 #® WIDTH A,3 % HEIGHT 7.5 INCHES

PACKAGE AREA 4835,1 SQ, CENTIMETERS ¥# 7649.4 S0, INCHES
PACKAGE VULUME 20260 .4 Cil. CENTIMETERS # 1236.% Cll, INCHES
CASF MATERIAL ALUMINUM

CASE WFIGHT T.0 KILOGRAMS & 19.4 POUNDS

TOTAL WEIGHT 158 KILOGRAMS # 37,0 POUNDS

SURFACE PROPFRTIES ALPHA = 0.90 # EMISSIVITY = (.90
INPUT STFADY STATE POWER 120,.0 WATTS ## 28 VvVDC - :

OUTPUTYT POWER 0.0 WATTS ##

THERMAL DESIGN ACTIVE # ACTIVE

%ﬁ*ﬁﬂﬁ###ﬁ*ﬁ#*iﬁ#ﬂﬁﬁ#ﬁ##%*#ﬁbﬁ#ﬁ*#ﬂ###ﬂﬂ####*ﬂ#ﬁ#*ﬁﬁ#ﬂ&#ﬁ*ﬂ#*ﬂﬁ#h*
PRYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS

NON MISSION ON-TIMES #PREL AUNCH YES* ASCENY YES® REENTRY YES

MISSION ON-TIMES # SHUT/TUG ON#® TUG/ORBIT ON# TUG/PAY ON
THE HDC=601P IS AN 8K X 16 RIT PLATED WIRE MEMORY COMPUTER. IT IS
DESIGN WITH AN ACTIVE COLD PLATE COOLING SYSTEM UTILIZING FORCED
AIR, UNIT CAN BE MODIFIED TO USE A PASSIVE THERMAL CONTROL FOR
SPACE APPLICATIONS. THF HDC=-601P I35 PAINTED WITH A GRAY ENAMEL
PAINTs BUT CanN BE FINISH PER CUSTOMER THERMAL REQUIREMENTS, UNIT
1S EXPANDARLF TO 32K WORDS MEMORY wITH UP TO 16K PLATED WIRE MEMO~
RY HOUSED IN THE COMPUTER MAINFRAME «AND REST IN AUXILARY MEMORY,
#*&#ﬁ#ﬂ##**##&#ﬁ#%ﬁ#ﬁ*#ﬁﬁ#ﬂ*#ﬁ#%*ﬁﬂ#**#*#*#ﬁﬂ*ﬁ*#**##*ﬁ#ﬁ#*i#*#*#ﬁ

THE HDC=&01P DIGITAL COMPUTER IS DESIGN AND BUILT BY

HONEYWELL INC.. AEROSPACFE DIVISION
13350 U.Se HIGHWAY 19+ ST. PETERSRBURGe FLORIDA 33733
THE DATA CONTAINED HEREIN WaS OBTAINED FROM
MR, HARVFY H, WHELESS PHONE B13-531-=-4611 EXTENSION 3378
THE HUOC-601P COMPUTER IS AN OFF THE SHELF IN PRODUCTION UNIT., THE
DATA AROVE DESCRIBE A HD&-601P COMPUTER THAT HAS THE FOLLOWING
CPUs BK X 16 RIT PLATED WIRF MEMORYs PROGRAM CONTROLLERs DmA DATA
CHANNELSs I/0 CONTROLLFR AND 78 VDC POWER SUPPLY, UNIT IS CAPABLE
OF EXPANDING ITS MEMORY TO 32K WORDSs AND HAS UP TO 3 ADDITIONAL
PRINTED CIRCUIT BOARDS SLOTS FOR CUSTOM 1/0. THE HDC-501P DIGLITAL
COMPUTER I5 NFSIGN SPECIFICALLY FOR USE IN AEROSPACE AND DEFENSE
APPLICATIONS, AND IS QUALIFIED T0 MIL-E-5400 CLASS IIs MIL-STD=704
Ae AND MIL=STN=461,

REF. MR HARVEY Ho WHELESS LETTER OF 23 AUGUST 1973, AND BROCHURE
0373=-11567 HONFYWELL SPACE TUG PROGRAM CAPABILITY ( GUIDANCE,
NAVIGATION aND CONTROL )} & APRIL 1973,

WS



SPACE TUG FRUIPMENT DATA BANK FINAL DATA PAGE I-73
THERMAL REQUIRFMENTSs PHYSICAL CHARACTERISTICS, AND CGNQTRAINTS
AVIONICS SYSTEM
DATA MANAGEMENT SUBSYSTEM

Y Al A T TR -2 - 2R RS- R - LR - R - - R Lk

COMP 23 HDC-602 COMPUTER HONE YWELL , L
NDESIGN OPERATING CASE TEMPERATURFE ’ . 219, TO 366. DEG. K -
' { =65, TO 199. DEG. F)
NON=-OPERATING AND STORAGE CASE TEMPERATURE 219, TO 347, DEG. K
: ( -85, TO 165 DEG. F}
ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 219 TO 361. DEG. K

{ -65%, TO 190. DEG. FI
QUALIFICATION TEST TEMPERATURE REQUIREMENTS 219, TO 361. DEG. K
{ -65, TO 190. DNEG. F)}
PACKAGE SHAPE RECTANGULAR ‘
PACKAGE SIZE # LENGTH 61.0 # WIDTH 30.2 * HEIGHT 27.9 CENTIMETERS
LENGTH 24,0 # WIDTH 11,9 # HEIGHT 11.0 INCHES

PACKAGE AREA 8780.5 SQ. CENTIMETERS #* 1361,0 SR, INCHES
PACKAGE VvOLME 51481.6 CU. CENTIMETERS # 314l.6 Ct, INCHES
CBSE MATERTAL ALUMTNUM

CASFE WEIGHT . 4al KILOGRAMS # .0 POUNDS

TOoTaL WEIGHT 20.4 KILOGRAMS # 45,0 POUNDS

SURFACF PROPERTIES ALPHA = 0.25 # EMISSIVITY = 0485
INPUT STEADY STATE POWFR 170.,0 WATTS #% +28VDC

OUTPUT POWER 0.0 WATTS #%

- THERMAL DESIGN PASSIVE #  PASSIVE

A N Y LTSI T2 TR -2 - -0 -3 F- 21 L L 2-E-0- 8- 20 R R0 R -2

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS
NON MISSION ON-TIMES ®PRE) AUNCH YES#* ASCENT YES# REENTRY YES
MISSION ON~TIMES = SHUT/TUG ON® TUG/ORBIT On* TUG/PAY ON
THE HDC~602 NIGITAL COMPUTER 1S DESIGN WITH A PASSIVE RADIANT COOL
ED THERMAL SYSTEM, THE UNIT IS PRESENTLY IN DEVELOPMENT STAGE AND
WILL BE USED IN THE SPACE SHUTTLF MATIN ENGINE CONTROLLER. THE HDC
~402 1S AN HERMETICAL SEALED UNIT &ND IS PAINTED WITH & WHITE POLY
URF THANE PAINTe HUT CAN BE FINISH PER CUSTOMER THERMAL REQUIREMENT
THE HDC-602 NESCRIBED ABOVE HAS A 16K X 17 BIT WORDS PLATED WIRE
MEMORYs UNIT 1S EXPANDARLE TO 32K WORDS MEMORY,
*ﬂ&ﬁﬁ##ﬁﬁﬂ%ﬁ***ﬂ*ﬁ%*#ﬁﬁ%§§§§§§ﬁ#%ﬁ?ﬂ&##ﬁ**ﬂﬁ*#%*#?#ﬁ*i#ﬂ#ﬂﬁ#ﬁﬁ#ﬁ#ﬁ
THE HDC-#02 DIGITAL COMPUTER IS DESIGN AND RUILT BY
HONEYWELL INC.s AEROSPACE DIVISION
13350 U.Se. HIGHWAY 19, ST. PETERSBURGs FLORIDA 33733
THE DATA CONTAINED HEREIN WAS ORTAINED FROM
MR, HARVEY H, WHELESS PHONE 813=531-4611 EXTENSION 3378
THE HDC=602 DIGITAL COMPUTER IS IN DEVFLOPMENT STAGE FOR THE SPACE
SHUTTLE PROGRAM. IT WILL BE USED IN THE SPACE SHUTTLE AS THE MAIN
ENGINE CONTROLLER. THE HDC-#02 DESCRIBED ABOVE CONSIST OF THE
FOLLOWING CPUs 16K X 17 BIT PLATED WIRF MEMORY, PROGRAM CONTROLL-
ER. DMA DATA CHANNELSs 1/0 CONTROLLER AND A 28 VDC POWER SUPPLY,
UNTT IS EXPANDABLE TO 32K WNRDS PLATED WIRE MEMORY, UNIT IS DE~
SIGN TO MEET MIL=STD=461/462 AND MIL~STD-704s AND TO WITHSTAND 246
VIBRATION. -

REF. MR HARVEY Ho WHELESS LETTER OF 23 AUGUST 1973, AND BROCHURE
0373=-11567 HONFYWELL SPACE TUG PROGRAM CAPABILITY ( GUIDANCES
NAVIGATION AND CONTROL ) 4 APRIL 1973,



SPACE Tus FQUIPMENT DATA BANK FINAL DATA PAGE T-T4
THFRMAL REQUIREMENTS PHYSICAL CHARACTERISTICS, AND CONSTRAINTS
AVIONICS SYSTEM

DATA MAMNAGEMENT SUBSYSTEM
PSS EE L L PP X e SR LR LR L R R R

COMP 24 D216 COMPUTER AUTONETICS Ro1. , _
DFESIGN OPERATING CASE TEMPERATURE 219, TO 344. DEG. K
{ =65, TO 160 DEG. F)
NON-OPERATING AND STORAGE CASE TEMPERATURE 211, TO 368. DEG. K
‘ { -R0. TO 203. DEG. F)
ACGEPYANCE TEST TEMPERATURF REQUIREMENTS 215, TO 344. DEGe K

| ( =65, TO 1600 DEGo F)
QUALIFICATION TEST TEMPERATURE REQUIREMENTS 219, 7O 344. DEG. K
{ =65¢ TO 160, DEGo F)
PACKAGE SHAPE RECTANGUL AR
PACKAGE SIZE # LENGTH 27.9 % WIDTH 17.8 # HEIGHT 15,2 CENTIMETERS
LENGTH 11,0 # WIPTH 7,0 % HEIGHT 6,0 INCHES

PACKAGE AREA 2387.1 SQ. CENTIMETERS # 370.0 SG. INCHES
PacxkaGE VOLUME 75708 CU, CENTIMETERS ¥ 462.0 ClUs. INCHES
CASE MATERIAL ALUMINUM .
CASE WEIGHT led KILOGRAMS 2 3.0 POUNDS

TOTAL WEIGHT 7.3 KILOGRAMS # 16,0 POUNDS

‘SURFACE PROPFRTIES ALPHA = 0,90 # EMISSIVITY = 0,90
INPUT STEADY STATE POWER 65, WATTS ## 28 VDC POWER SUPPLY
OUTPUT POWER 0.0 WATTS &%

THERMAL. DESIGN PASSTIVE # PASSIVE

PRIy SEPw e PP EE TP rT e Ly TR LA Ll L bl L b
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS

NON MISSIQON ON-TIMES #PRE|_AUNCH YES® ASCENT YES®* REENTRY YES

MISSTON ON-TIMES # SHUT/TUG ON® TUG/ORBIT ON® TUG/PAY ON
THE D216 DIGITAL COMPUTER IS DESIGN FOR USF FOR BOTH AIRCRAFT AND
MISSILES. THE UNIT THERMAL CONTROL IS BY MEANS OF CONDUCTIVE COOL
ING TO & COLDPLATE, UNIT HAS & IRIDITE ALUMINUM FINISH BUT CAN BE
FINISH PFR CUSTOMER THFRMAL REQUIREMENTS, THE ABOVE D216 DIGITAL
COMPUTER IS &4 7 MODULE UNIT INCLUDING THE 28 VDC POWER SUPPLY ALL
PACKAGED IN ONE BOX, THE D216 HAS A 32K X 16 BIT #ORDS PLATED
WIRE MEMORY AND MEMORY STZE CAN VARY FROM BK T0 65K WORDS.
PR e e A e TR AL AT L LA L R R L L R L L

THE D216 GENFRAL PURPOSE DIGITAL COMPUTER IS DESIGN AND BUILT

BY AUTONETICS DIVISIONs; ROCKWELL INTERNATIONAL
3370 MIRALOMA AVENUE ANAHEIMs CALIFORNIA 92803
THE DATA CONTAINED HEREIN WaS OBTAINED FROM
MR, VINCE MAREK ‘ PHOME 714-632-3374 EXTENSION
THE D216 COMPUTER IS A MEMBER OF THE ADVANCED D200 FAMILY OF MOS /
1LS1 GENERAL-PURPOSE COMPUTERS. THE D214 COMPUTER 1S CURRENTLY IN
PRODUCTION, IT HAS BEEN COMFIGURED FOR aN UNMANNED SPACE APPLICA-
TION AND IS CURRENTLY BFING QUALIFIED FOR THIS ENVIRONMENT,
LAUNCH IS SCHFDULED NEAR THE END OF THIS YEAR 1973. THE D216
DIGITAL COMPUTFER DESCRISED ABOVE CONSIST OF A MODULAR COMPUTER
WITH THE FOLLOWING COMPONENTS A PMOS LSI PROCESSORs & 32K X 16 BIT
HORDS PLATE WTRE<RANDOM ACCFSSs NDROSNONVOLATILE MEMORYsAN INPUT/
OUTPUT WITH BNTH DIRECT MEMQORY ACCESS (DMA) AND A PROGRAM CONTROL
TRANSFER CAPARILITY, AND A 28 VDC POWER SUPPLY, THE D216 MEMORY
IS EXPANDABLE TO 65K 40RDS WHICH ARE DIRECTLY ADDRESSABLE.
THE D216 IS DFSIGN TO MEET MIL-E-5400 CLASS 2 AND 2X. THIS UNIT
IS THE FORERUNNER OF THE DIZ216 DIGITAL COMPUTER. THE D200 FAMILY
COMPUTER HAVE BEEN USED ON SEVERAL PROGRAMS INCLUDING THE F-1110
NAVIGATION SYSTEM,
REF. BROCHURFE . AUTONETICS ADVANCED D200 FAMILY OF MOS/LSI GENERAL-
PURPOSE COMPUTERS PUB, NO PT71-82R8/401



SPACE TUG EQUIPMENT DATA BANK FINAL UATA PAGE I-75
THFRMAL REQUIREMENTS. PHYSICAL CHARACTERISTICS. AND CONSTRAINTS
AVIONICS SYSTEM

DATA MANAGEMENT SUBSYSTEM
L L R L LT EE T R e e L

CauP 25 DI21e COMPUTER AUTNOMETICS R.1. i
DESTGN OPEHATING CASE TEMPERATURE ) 21%. TO 344, DEG, K
{ ~65, T 160 DEG. F)
NON-OPERATING AMD STORAGE CASE TEMPERATURE 211, TO 3¢8. DEG. K
' ' t «80s TO 203, DEG. F)
ACCERPTANCE TEST TEMPERATURE REQUIREMENTS 219. TO 344, DEG. K

t ~65. TO 160, DEG. F)
QUALIFICATION TEST TEMPERATURE REQUIREMENTS 219 TO 344, DEG. K
( "659 YO 1600 DEGD F)
PACKAGE SHAPE RECTANGUL AR
PACKAGE SIZF 4 LENGTH 27.9 ®# WIDTH 17.8 # HEIGHT 1%,2 CENTIMETERS
LENGTH 11.0 * WIDTH T.0 # HEIGHT 6,0 INCHES

PACKAGE AREA 2387.1 SO, CENTIMETERS # AT0.0 SO« TNCHES
PACKAGE VOLUMF TS570.8 CU, CENTIMETERS * 462.0 CU. INCHES
CASE MATFRIAL ALUMTNUM

CASE WEIGHT load KILOGRAMS # 3.0 POUNDS

TOTAL WFIGHT Ta3 KILOGRAMS # 16.0 POUNDS

SURFACE PROPERTIES ALPHA = 0.90 # EMISSIVITY = 0,90
TNPUT STEADY STATE POWER T75.0 WATTS ##28 VDO POWER SUPPLY .
OUTPUT POWER 0.0 waTTs u# ~

THERMAL DESIGN PASSIVE #  PASSIVE

LT X-2.X-F.F-F-%-3- 0-2°F-F-F-L L £-3-F-3-E-F.F-FL-F-F-F-3-FF-F-F-X-L F- . 5. ¥.F -F. 3.5 2- L3 -F.-L-E-L-5-L-E- P ¥-F-2-F.2.X-3.5-3-F.2-F.
PHYSICAL CHaRACTERISTICS ANN CONSTHAINTS REMARKS ‘
NON MISSION ON~TIMES #PRELAUNCH YES# ASCENT YES® REENTRY YES
MISSION ON-TIMES = SHUT/TUG ON#* TUG/ORBIT ON® TUG/PAY ON :
THE DIzle CoOMPUTER IS IN THFE FINAL STAGE OF DEVELOPMENT WITH ANTI-
CIPATED QUALIFICATIONS TESTS COMPLITION DURING 1974. THE UNIT IS
NESIGN WITH & PASSIVE THERMAL CONTHOL NF HEAT CONDUCTION TO A COLD
PLATE. UNIT SURFACE IS IRIDITED ALUMINUM BUT COULD BE FINISH PER
CUSTOMER THERMAL REQUIREMENTS, THE NDIZ216 IS & MODULAR UNIT WITH
A2K WORDS MEMORY,
L2 X F- L. X R F. R L TR R g R PR R LYY R R R R R R R R L R Y Y
THE DI216 GENERAL PURPOSE COMPUTER IS DESIGN AND BUILT BY
AUTOMETICS DIVISIONs ROCKWELL INTERNATTIONAL .
3370 MIRALOMA AVENUE: ANAHFTMs CALIFORNIA 92803
THE DATA CONTAINED HEREIN WAS OBTAINER FROM
MR, VINCE MARFK PHONE 714-632-3374 EXTENSION
THE DIZ216 COMPUTER IS. A MEMRBRER OF THE ADVANCED D200 FAMILY OF MOS/
LST GENERAL PURPOSE COMPUTERS. THE 0I216 IS MUCH LIKE ITS FORERUN
NER THE D21s rOMPUTER BUT WITH A FASTER PROCESSOR., THE DIZ1& IS
IN THE FINAL STAGE OF DEVELOPMENT, TIT IS EXPECTED TO BE QuUaL
TESTED DURING 1274 FOR SPACE FNVIRONMENT, THE 01216 COMPUTER DES=
CRIBED ABOVF 1S BUILT IN MODULAR FORM IT INCLUDES THE FOLLOWING
& PMOS LSI PROCESSOR, A 32K X 16 BIT WORDS PLATED WIRE. RANDCM AL
CESSe NDROs MONVOLITE MEMORYe, AN INPUT/QUTPUT WwITH BOTH DIRECT
'MEMORY ACCESS (DMA) AND A PROGRAM CONTROL. TRANSFER CAPABILITY AND
A 2R VDL POWER SUPPLY., THE DIP16H MEMORY IS EXPANDABLE TO 65K X 16
RIT WORDS MEMORY. THE DI21% IS DESIGN TOQ MEET MIL-E=5400 CL 4SS 2
AND 2X, THE DI216 IS EXPECTED TO RE FULLY BEVELOPED IN TIME FOR
THE SPACE TUG INITIAL OPERATIONAL CAPABILITY (IOC) SYSTEMe

REF. SUMMARY OF DI216 COMPUTER CHARACTERISTICS.



SPACE Tun FQUIPMENT DATA BANK FINAL DATA PAGE I-76
THERMAL REQUIREMENTS, PHYSICAL CHARACTERISTICS. AND CONSTRAINTS

AVIONICS SYSTEM
NATA MANAGEMENT SURSYSTEM
ﬂ"ﬂ'*#*ﬂ‘ﬂﬁ“#ﬁﬁﬂ'§ﬁ”»#ﬁ*#ﬁﬁ*ﬁﬁ#ﬁ#ﬂﬂﬁﬂ'#“ﬂ'*ﬂ*#‘ﬂ‘***‘ﬁ
COMP 26 D232 COMPUTER AUTONETICS R,o1 .
DESIGN OPERATING CASE TEMPERATURE 219. TO 344, DEG. K
{ =65, TO 160.: DEG. F)
NON=-DPERATING AND STORAGE CASE TEMPERATURE Plls TO 368. DEG. K
‘ ( =80, TC 203+ DEG. F)
ACCEPTANCE TEST TEMPERATURE REQUIREMENTS . 219, TO 344, DEG. K
{ «6%, TO 160s DEGs F)
QUALIFICATION TEST TEMPERATURE RFQUIREMENTS 219. TO 344, DEG., K
{ -6%. TO 160. DEGa F)
PACKAGE SHAPE RECTANGUL AR
PACKAGE S1ZF # LENGTH 27.9 # WIDTH 17,8 % HEIGHT 30.5% CENTIMETERS
: LENGTH 110 # WINDTH 7.0 # HEIGHT 12,0 INCHES

PACKAGE AREA A780.6 SQ. CENTIMETERS # 5860 SQhs INCHES
PACKAGE VOLUME 15141.,6 ClUe CENTIMETERS # 924,00 CUe TINCHES
CASE MATFHTAL ALUMINUM

CASE WEIGHT 2.7 KILOGRAMS % 6,0 POUNDS

TOTAL WEIGHT 13.6 KILOGRAMS # 30,0 POUNDS

SURFACE PROPERTIES ALPHA = 0,90 # EMISSIVITY = 090
INPUT STEADY STATE POWER 140.0 WATTS ## 28 VDC POWER SUPPLY
QUTPUT POWER 0.0 WATTS =%

THERMAL DESTGN PASSIVE  # PASSIVE

**##*ﬁ*##***ﬁ*#ﬁﬁ##*#ﬂ%*##ﬂ*#ﬁﬂ“ﬁ'ﬂ-#ﬂ'-}ﬂ-#ﬁ*##*ﬂ**ﬂ-*ﬂﬂ**ﬂﬂﬁ-i*ﬂ'#ﬁ'ﬂﬂ'*ﬂ'*#
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS
NON MTISSION ON-TIMES #PRELAUNCH YES® ASCENT YES® REENTRY YES
MISSION ON-TIMES # SHUT/TUG ON* TUG/ORBIT ON® TUG/PAY ON
THE D232 COMPUTER IS IN FINaL STAGE OF DEVELOPMENT AND IS SCHEOULE
TO BE OPFRATTONAL NEAR THE END OF 1973, THE D232 COMPUTER IS DE-
SIGN WITH & PASSIVE THERMAL CONTROL OF CONDUCTION TO A COLDPLATE.
THE UNIT SURFACE IS IRIOITE ALUMINUM BUT FINISH IS APPLICATION DE-
PENDENT. THE n232 COMPUTER 1S SIMILAR TO THE DI216 COMPUTER BUT
HAS A 65K X 16 BIT WORDS PLATED WIRE MEMORY AND REQUIRES HIGHER
POWER.
ﬂﬂ-ﬂﬁ*#ﬂ##ﬁﬂ%ﬂﬂ-ﬂ#ﬂﬂ-i#'ﬁﬂ’***ﬁ"ﬂv*ﬁ'&ﬂ'*ﬂ"ﬁ'*#***#-ﬂ-#ﬂﬁﬂ'ﬂ##%*ﬂﬁﬁﬂﬁﬁ#ﬂ#ﬁ%ﬁ'ﬁ**#
THE D232 GENERAL PURPOSE COMPUTER IS DESIGN AND BUILT BY
AUTONETICS DIVISION; ROCKWELL INTERNATIONAL
3370 MIRALUMA AVENUE ANAHEIMs CALIFORNIA 92803
THE DATA CONTATNED HEREIN WAS OBTAINED FROM
MR, VINCE MAREK _ PHONE 714-632-3374 EXTENSION
THE D232 COMPUTER IS A MEMBER OF THE D200 FAMILY OF MOS/LSI COM-
PUTERS, IT. IS VERY SIMILAR TO THE DI216 COMPUTER EXCEPT THAT ITS
WORD LENGTH 1S 32 BITS RATHER THEN 16 BITS. IT USES THE SAME M0S/
LST COMPOMENTS AND MAS THE SAME BASIC ARCHITECTURE AS THE DI216
COMPUTER. THE N232 IS A MODULAR COMPUTER AND INCLUDES THE FOLLOW-
ING A PMOS LST PROCESSOR: A 65K X 32 BIT WORDS PLATED WIRE, RAN-
DOM ACCESSs NNROs NONVOLATILE MEMORY» A GENERAL 1/0 WITH BOTH (DMA
)=DIRECT MEMORY ACCESS AND A PROGRAM CONTROLLFRs AND & 28 vDC
POWER SUPPLY, THE UNIT IS DESIGN TO MEET MIL-E-5400 CLASS 2. THE
D237 1S DESIGN TO OPERATE WITH BOTH PLATED WIRE AND SEMICONDUCTOR
MEMORIES. THF D232 IS EXPECTED YO HE FULLY DEVELOPED IN TIME FOR
THE SPACE TUG INITIalL OPERATIONAL CAPARILITY (T0C) SYSTEM.

REF. SUMMARY 0OF D232 COMPUTFR CHARACTERISYICS.



SPACE Tufi FRUIPMENT DATA RANK FINAL DATA PAGE I-77
THERMEL REQUIRFMENTS: RPHYSICAL CHARACTERISTICS, AND CONSTRAINTS

——— e T B 0 v e v e o S o S S R N g Al v e we BT T8 M e e S M A T R e e e U e KR T AR R N A e S w0 Oe o TR e me SR o e G e S

AVIONTICS SYSTEM
DaTA MANAGEMFENT SUBSYSTEM

L2 L EELEEE LSRR LA LEREEE LR LR LR R R R

COMP 27 TDY-300 COMPUTER TELEDYNE P/M 1BR2218=1
DESTGN OPERATING CASE TEMPERATURE '  253. TO 344, DEG. K
‘ ( =4, TO 160, DEG, F)
NON=-OPERATING AND STORAGE CaSE TEMPERATURE 219. TO 344. DEG. K
{ =69, TO 160. DEGs F)
ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 243, TO 344, DEG. K

{ -22. 70O 160. DEG. F}
QUALIFICATION TEST TEMPERATURE REQUTREMENTS 243. TO 344, DEG. K

{ =22. TO 160. DEG. F)
PACKAGE SHAPE RECTANGUL AR

PACKAGE SIZE # LENGTH 41.9 # WIDYH 33,8 % HEIGHT 30,5 CENTIMETERS

LENGTH 16.5 # WINTH 13.3 # HEIGHY 12.0 INCHES

PACKAGE AREA T445,8 50, CENTIMETERS # 1154.1 50, INCHES
PACKANRF VOLUMFE 43153,7 Cll. CENTIMETERS ¢ 2633,4 Cl. INCHES
CASE MATERIAL ALUMINUM

CASE WEIGHT Go4 KILODGRAMS 14,0 PDUNDS

TOTAL WEIGHT 21.% KILOGRAMS @ 47.5 PQUNDS

SURFACE PROPFRTIES ALPHA = 0,26 # EMISSIVITY = 0.26
INPUT STEADY STATE POWER 143.0 waTTS ##

OUTPUT POWER 0.0 WATTS #x

THERMAL DESIGN ACTIVE #  PASSIVE

L2223 RLE-3-0- 2 -2 3 F-X-3 41X 2 3 -3 4 LR R-X k-2 2 X R - R R A g Rl R R R R LRk

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS
NON MISSION ON-TIMES #PRE| AUNCH YES® ASCENT YES® REENTRY YES
MISSION ON-TIMES # SHUT/TUG ON®* TUG/ORBIT ON* TUG/PAY . ON
THE TDY=-300 1S DESIGN FOR SPACE ENVIRONMENT IT IS THE COMPUTER FOR
THE DELTA LAUNCH VEHICLE. UNIT IS DESIGN WITH A PASSIVE THERMAL
CONTROL IN SPaCE BY MEANS OF PADTATION AND CONDUCTION, UNIT REQUIR
ES AIR CONDITION AIR FOR PRFLAUNCH OPERATION WITH THE COMPARTMENT
81R TEMPERATURE BETWEEN 22,2 AND 29,9 DEG C (72 TO 85 PEG.F) AND
CWITH AN AVERAGE CONVECTIVE HE&T TRANSFER COEFFICIEMT BETWEEN 0,5
AND 2.0 .BTU/HP-FT SQ-DEG F, UNIT IS PAINTED WITH ALUMINIZED PAINT,
-2 E-X-X-X-X- R Lk F- ¥ P E-L LR XX XU X-R-E-F.¥-E- XL E-F-E- 2R P -X- P R R E- R XX R R R4 X F- K- R R-E-X- Y- 2-R-%: R
THE TDY-300 DIGITAL COMPUTER IS DFSIGN AND HUILT BY

TELEDYNE SYSTEMS COMPANY

19601 NORDHOFF ST. NORTHRIDGE« CALIFORNIA 91324

THE DATA CONTAINED HEREIN WAS OBTAINED FROM

MR, JAMES £, FITHIAN PHONE 213-886-2211 EXTENSION 2544
THE DIGS COMPUTER IS A 4K X 24 BIT WORDS CORE MEMORY COMPUTER.
UNIT CAN BE EXPANDED TO 32K X 24 BIT CORE MEMORY BUT THAT wILL REQ
UIRE PACKAGING THE POWER SUPPLY IN & SEPARATE CASE AND MOUNTING IT
ALONGSIDE THE DCU. THERE wILL BE. NO SIGNIFICANT MODIFICATION IN
THE POWER SUPPLY TO CARRY THE POWER DRAIN OF THE ADDED MEMDRY»
SINCE THE MEMORY ‘WILL RE MONIFIEN TO 2 16K X 24 BITS MEMORIES AND
ONE WILL ALWAYS BE [N STANDRY. THE NIGS COMPUTER IS OFF=THE=SHELF
PRODUCTION COMPUTER THAT IS BEING USED ON THE DELTA LAUNCH VEHICLE
IT HAS YO PRESENT 8 SUCCESSFUL FLIGHTS. THE COMPUTER MEMORY IS
RANDOM ACCESS NON-VOLATILE MAGNETIC CORES. UNIT PRESENT MISSION
LIFE ONBOARD THE DELTA IS 90 MINUTES. UNIT REQUIRES CONDITIONED
COOLFD AIR DURING PRELAUNCH OPERATIONS. UNIT IS THE MAIN COMPUTER
ONROARD THE DELTAs IT TS COUPLED TO THE DELTA IMUs AND PREFORMS
ALL OF THE GUIDANCE NAVIGATION AND CONTROL COMPUTATIONS FUNCTIONS
NURING FLIGHT, , :

REF, MDAC SPECIFICATION DOCUMENT 1B82218 GUIDANCE COMPUTEHR, DIGS
AND LETTER OF SEPTEMBER 20 1973. FROM MR, JAMES E. FITHIAN,
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COMP 28 TDY~-310 CENTAUR TELEDYNE : .P/N 7516288
DESIGN COPERATING CASE TEMPERATURE 253. TO 333. DEG. K
‘ { =4, TO 140, DEG. F)
NON-OPERATING AND STORAGE CASE TEMPERATURE ~ 219, TO 344. DEG. K
{ ~65, TO 160. DEG. F}
ACCEPTANCE TEST TEMPERATURE REQUIRFMENTS 263, TO 343, DEG. K

. { =22. TO 158. DEG. F}

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 263. TO 343. DEG. K

, ' { =22. TO 158. DEG. F)
PACKAGE SHAPE RECTANGUL AR

PACKAGE SIZE % LENGTH 38.9 # WIDTH 35,3 # HEIGHT 24,9 CENTIMETERS

LENGTH 15,3 # WIDTH 13.9 *# HEIGHT 9.8 INCHES

PACKAGE AREA 6436,5 SQ, CENTIMETERS *# 997,7 Side INCHES
PACKAGE VULUME 34153,4 CU. CENTIMETERS # 2084,2 CU. INCHES
CASEF MATERIAL ALUMTNUM

CASF wFrIGHT _ B.l KILOGRAMS # 17.8 POUNDS

TOTAL WFIGHT : 28,1 KILOGRAMS # 62.0 POUNDS

SURFACE PROPERTIES ALPHA = 0,25 # EMISSIVITY = 0,92
INPUT STEAOY STATE POWER 235.0 WATTS ## .
QUTRPUT POWER 0.0 WATTS ww

THERMAL DESTGN ACTIVE #  PASSIVE

e Yy YT E YT LR TR R R L R R R R L A kg

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS
NON MISSION ON-TIMES #PHELAUNCH YESH® ASCENT YES# REENTRY YES
MISSION ON=TTMES # SHUT/TUG ON® TUG/ORBIT ON# TUG/PAY ON
THE THY=310 1S THE GUIDANCE COMPUTER ONBODARD THE CENTAUR LAUNCH
VEHTICLE. UNTT TS DESIGN FOR A PASSIVF THERMAL CONTROL N SPACE 8Y
DISSIPATING HEAT BY RADIATION AND CONDUGTION AND AN ACTIVE CONTROL
ON THE GROUND BY REQUIRING AIR CONDITION AIR FOR CONVECTIVE
COOLINGe UNIT IS PAINTED WITH A WHITE PAINT $-136s BUT CAN BE FIN
1ISH PER CUSTOMFR THERMAL RFGUIREMENTS. WUNIT IS COUPLED TO THE
CENTAUR TMU, ABOVE UNTIT IS A 16K XK 24 BITS CORE MEMORY COMPUTER.
BESSHBSBB AR S U B U B G VBS BB U GG R BT RSB SR IR PO UDI VRSO BE DRI PLIRCHDGS
THE TNY-310 CENTARU COMPUTER IS DESIGN aAND BUILT B8Y
TELEDYNE SYSTEMS COMPANY
19401 NORDHOFF $T., NORTHRINGE. CALIFORNIA 91324
THE DATA CONTAINED HERFIN WAS ORTAINED FaOM
MR JAMES E, FITHIAN : PHONE 2]13-886~-221)1 EXTENSION 2544
THFE TDY=210 CeNTAUR COMPUTER IS A 16K X 24 BIT WORDS CORE MEMORY
COMPUTFR. TMF UNIT CAN RE EXPANDED TO 32K BY REMOVING THE POWER
SUPPLY AND ADDING ANCTHER 16K MFEMORY MODULE IN ITS PLACE. THE POW
ER SUPPLY w0OULD THEN BE MQUNTED WITHIN A SEPERATE CHASSIS ALONG-
SINE THE DCy, THERE 1S NO SIGWIFICANT MODIFICATION TO THE POWER
SUPPLY NEEOFD TO CARRY THE POWER DRAIN OF THE ADDED MEMORYs SINCE
ONE OF THE TwWn MEMORIES WILL ALWAYS BF IW STANDBY, UNIT IS AN OFF=-
THE~SHELF s AND IN PRODUCTION AND HAD SEVERAL FLIGHTS ONBOARD THE
CENTAUR, THE COMPUTER CONTAIN 16K ®24 RITS RANDOM ACCESS MEMORY.
ARITHMETIC SECTIONs TIMING AND CONTROL SECTIONe I/0 SECTION AND
POWER SUPPLY, THE CENTAUR COMPUTER IS COQUPLED TO THE CENTAUR IMU
AND PREFORM a{! THE GUIDANCF NAVIGATION AND CONTROL COMPUTATION
ONROAKRD THE CFNTAUR, UNIT RFQUIRES AIR CONDITIONED AIR DURING
GROUND OPERATTONS, UNIT PRESENT LIFE MISSION ONBOARD CEMTAUR IS
7 HRS POST THFERMAL STARILIZATION, .
REF. TELFEDYNE TNTERFACE CONTROL DOCUMENT ?5162899 CENTAUR COMPUTER
UNITe AND LETTER OF SEPTEMBER 20 1973 FROM MR JAMES E, FITHIAN,
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AVIONICS SYSTEM
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NATA MANAGEMENT SURSYSTEM

COMP 29 S$KC2000 COMPUTER SINGER COMPANY
DESIGN OPERATING CASE TEMPERATURE . _218. TO 344, DEG, K
( =67o T0 160, DEGo. F)
NON-OPERATING AND STORAGE CASE TEMPERATURE 211s TO 373, DEG. K
{ -80, TO 212, DEGs F)
ACCEPTANCE TEST TEMPFRATURE REQUIREMENTS 218 TO 344, DEGe K

( =67, TO 160, DEG. F)
AUALIFICATION TEST TEMPERATURE REQUIREMENTS 218, TO 344. DEG. K
' { =67« TO 160. DEGa. F)
PACKAGE SHAPE RECTANGUL AR ‘
PACKAGE SIZF # LENGTH 6%5.9 # wIDTH 25,4 # HEIGHT 17,8 CENTIMETERS
LENGTH 22.0 # WIDTH 10,0 ® HEIGHT 7.0 INCHES

PACKAGE AREA 5779.0 s, CENTIMETERS *® 888.0 SG, INCHES
PACKAGE VOLUMF 25236,1 CU, CENTIMETERS *#* 1540,0 CU. IMNCHES
CASE MATFHIAL ALUMINUM

CASE WEIGHT 4,5 KILOGRAMS # 10,0 POUNDS

TOTAL WEIGHTY 45,4 KILOGRAMS # 100,0 POUNDS

SURFACFE PROPERTIES ALPHA = 0,90 # FMISSIVITY = 0,90

INPUT STEADY STATE POWER 800.0 WATTS ## Z& VOC AND 115 VAC 400 HZ
QUTPUT POWER : 10.0 WATTS ##

THERMAL DESIGN ACTIVE #+  ACTIVE

#GG#'H-*#-ﬁ-ﬂ-*#i-ﬂ#*ﬂﬂ‘#ﬂ'*ﬁﬁ*ﬂ-*ﬂ'ﬂ-{-ﬁ#ﬁ*ﬂ‘H-*‘ﬂ*#4E#ﬁ'ﬂ**#ﬁ#ﬁ*ﬂ#*ﬂ###ﬂ*ﬂ*ﬂ*ﬂﬁ#
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS

NON MISSION ON=TIMES #PRELAUNCH YES® ASCENT YES® REENTRY YES

MISSION ON-TIMES # SHUT/TUG ON# TUG/ORBIT ON# TUG/PAY ON
THE SKC-2000 1S DESIGN FOR AIRCRAFT USE IT HAS AN ACTIVE THERMAL
CONTROI. OF CONDUCTION AND FORCED AIR COOLINGs UNIT COULD BE MODIFI
ED FOR A PASSIVE COOLING SYSTFM, ABOVE POWER IS BASED ON THE BI
COMPUTER APP{ [CATIONS AND IT INCLUDES SPECIAL Bl TYPE /0 WHICH IS
APPROX, 100 WATTS OF DISSIPATED POWER. UNTIT IS 4 32K WORD CORE MEM
ORY COMPUTER, UNIT SURFACES ARE ANODIZED ALUMINUM THAT ARE PAINT-
ED BLACK: OR PER CUSTOMER THERMAL REGUIREMENTS, UNIT IS IN 2 BOXES
EE-E XX L XL LA T X L R-L L2 X-1-F ELE-F-5-E-L-F-E-F-F-F-F-F-F-X-F- F-F-X-F-2-R-L-F- F-1-3-%-L.F-F-F-2.-F-3.F-3.-F-%.F-¥.%-¥-

THE SKC-2000 ADVANCED DIGITAL COMPUTER IS DESIGN AND BUILT BY

THE SINGER COMPANYs KEARFOTT DIVISION
1150 MCRRIDE AVENUE, LITTLE FALLSs MNEW JERSEY (7424
THE DATA CONTAINED HERFEIN WAS OBTAINED FROM
MR. Ts Ro MAMONEY AND PHONE 214-252~7423 EXTENSTON
MR, M. GUBERMAN PHONE 201 256=4000 EXTENSION 5377
THE S$KC-2000 COMPUTER IS A GENERAL PURPOSE AIRBORNE DIGITAL COMPUT
ER. UNIT IS MODULAR IN DESIGN AND CAN VARY IN MEMORY STZE FROM
8K TO 131K WORDS MEMORY, THE ABOVE DATA IS BASED ON A SKC-2000
COMPUTER WITH THE FOLLOWING COMPONENTS. A CPUsDATA CONTROL BUSs
32Kk X 32 BIT 1.SI CORE MEMORY UNITs 115V 400 HZ AND 28 VDC POWER
SUPPLY AND SPECIAL Bl I/0. THE UNTT IS PACKAGED IN 2 BOXES. THE
SKC=2000 IS DFSIGN TO MEET MIL-E-5400 CLASS 2X. UNIT IS BEING '
USED ON SEVERAL PROGRAMS INCLUDING THE USAF B=1 ASIC PROGRAM-
CENTRAL AVIONICS SYSTEM PROCFSSORs THE USAF/INT/U.S. (AN/AYK=-13)
ADVANCED NAVIGATION SYSTEMS PROGRAM AND NASA JSC- MULTI-COMPUTER
SYSTEMS -FUTURE SPACE PROGRAMS .

REF., SINGER RROCHURE PD-403-a SKC-2000 ADVANCED DIGITAL COMPUTER
AND LETTER AND DATA SHEFTS OF 3 OCTOBER 1973 FROM MR T.R. MAHONEY
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AVIONICS SYSTEM
DATA MANAGEMENT SURBSYSTEM
CHNRBSERB SR SRR AR B RGO LSRR ARG RARRBB LN
TR 1 €EReEP TAPE RECORDER MARTIN MARIETTA P/N PDB300140-010
DESIGN OPERATING CASE TEMPERATURE ' ?R9, TO 314. DEG. K
t &0, TO 105 DEG. F)
NON=-OPERATING AND STORAGE CASE TEMPERATURE 278, TO 3l4. DEG. K
( 40, TO 105. DEG. F)
ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 278s. TC 305, DEG. K
: ( 40, TO 90. DEG. F)
QUALIFICATION TEST TEMPERATURE REQUIREMENTS 278:. TO 308, DEG. K
: ( 40. TQ S0. DEG. F)
PACKAGE SHAPE RECTANGUL AR .
PACKAGE SIZE # LENGTH 47.0 # WINDTH 38.1 # HEIGHT 30.5 CENTIMETERS
LENGTH 18,5 # WIDTH 15,0 # HEIGHT 12,0 INCHES

PACKAGE AREA BT7A7.7 SO. CENTIMETERS * 1359,0 SQ@., INCHES
PACKAGE VOLUME 54568.9 CU. CENTIMETERS # 3330,0 CU. INCHES
CASE MATERIAL ALUMTINUM

CASE WEIGHT 10.2 KILOGRAMS % 22.5 POUNDS

TOTAL WEIGHT 40,8 KILOGRAMS # 90.0 POUNDS

SURFACE PROPERTIFS ALPHA = 0,85 o EMISSIVITY = 0,50
INPUT STFADY STATE POWER 1R7.0 WATTS ## 28 VD{C POWER SOURCE
OUTPUT POYER 0.0 WATTS uw#

THERMAL DESTIGN ACTIVE #  ACTIVE

LIS S A R Y L Y Y Y R L L L R R L R L L
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS
NON MISSION ON-TIMES ®*PRE[LAUNCH YES® ASCENT YES#® REENTRY YES
MISSION ON~TIMES & SHUT/TUG ON* TUG/ORBIT ON# TUG/PAY ON
THE EREP TAPF RECORDER WAS RUILT FOR THE SKYLAB PROGRAM. THE UNIT
IS ONBOARD THE SKYLAB AND UTILIZES THE EREP COOLANT LOOP FOR ITS
THEAMAL CONTROL . THE UNIT 1% PAINTED WITH A GRAY PAINT BUT CaAN BE
FINISH PER CHSTOMER THERMAL REQUIREMENTS. UNIT HAS A POWER DISSIPA
TION OF 35 waATTS IN STaANDBY MODES173 wWATTS IN SLOW SPEED RECORD,
AND 187 WATTS FOR HIGH SPEED RECORD,

éﬁ*#ﬁ###ﬂ*ﬂ###ﬁ##ﬁﬂ'ﬂ-*ﬁ#ﬁ-ﬂ'ﬁ#ﬁ!}-ﬁ-#ﬂ'ﬂ»ﬁ-ﬁ##ﬁ###*####Q*#ﬂ##*#b*#ﬂ*##ﬁﬂ#ﬂ# ’
THE EREP NATA TAPE RECORDER IS DESIGN AND BUILT BY

MARTIN MARIETTA CORPORATION DENVER DIVISION

P.D, BOX 179 NENVER COLORADO 80201

THE DATA CONTAINED HEREIN WAS OBTAINED FROM

MR. PAUL BUTTLFR PHONE 303-794-5211 EXTENSION 4593

THE EREP TAPFE RECORDER IS A 28 TRACK MACHINE WITH 1.2 MEGA=BITS

OF DATA PER CHANNEL. THE UNIT IS FLYING ONBOARD THE SKYLAB AND

IS THE #AIN DATA RECORDER FOR EREP ONRODARD SKYLAB, THE UNIT HAS

A TwW0 SPFED RFCORDING CAPABILITY SLOW SPEED 17.8 CM/SEC (7 IN/SEC)

AND HIGH SPEEN OF 152.4 CM/SEC (60 IN/SEC). THE RECORDER ELECTRQ-

NICS IS BUILT BY AMPEX COMPANY AND THE UNIT IS PACKAGED FOR SKYLAB

BY MARTIN MaRYIFTTA CORP, DENMVER DIVISION, THE RECORDER ITSELF CaM

WITHSTAND TEMPERATURE OF 70 DEG € (160 DEG F)-ITS THE MAGNETIC

;APE THAT LIMITS THE COPERATING TEMPERATURE TO 40.6 DEG C(l105 DEG.
)O

REF, PD8300]140 EREP MAGNETIC TAPE RECORDEWH,
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EX R AR AT 2-2-2 1 2 -3 1.3 022 F-X . F- ¥

LA b LD B R TR R F R R R Y- Y AT R LYY R

EQUIPMENT . QUANTTY WETGRT POWER VOLUME
TTEM - (POUNDS) (WATTS)  (CU FT.)

o _ | UNIT TOTAL | -
ﬂ*#ﬂ######*ﬁ#ﬂ*ﬁ#ﬁ#ﬁﬁ######*###ﬂ*ﬂ##ﬁﬁﬂ###ﬂ####&*###ﬁ####*##&*ﬁ##i#ﬁ###
TRANSPONDER s PM . w2 16, 32, 36, 70
TRANSMITTER ;FM e 2 23, 66, 60, 70
POWFR AMPLIFIER # 2 12, 24, 127, +50
HYRRID JUNCTION 1 4, 4o 0o 02

RF MULTIPLEXER 1 4o 4o 0. 001
FILTER ‘ 1 4, 4. 0. .01
DECODER s 2 1.5 3. 2. .54
MODULATION PROCESSER 2 14. 28, 15, .30
OMNI ANTENNAS | 4 2.5 10, 0.

TOTAL 155, 239, 2,78

LA LA LR LAl e R L TR R g g L T I T T R N

- NOTES ¢ REDUNDANT .
R A L R L Y Y At s TR IR T T T T Y T oy

TIMELINES

CONTINUQUS OPERATION OF SUBSYSYEM FROM 3,91 HOURS TO 98460 HOURS,
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AVIONICS SYSTEM

COMMUNICATTION SUBSYSTEM
bRepastasaTbagananoRR s At RO RBRGRERELERTEY

“TPM 1 S$=BAND TRANSPONDER PHILCO FORD CORP P/N PD6400439~040
- DESIGN OPERATING CASE TEMPERATURE 241. 10 325, DEGs K
{ =25, TO 125. DEG. F)
NON=-OPERATING AND STORAGE CASFE TEMPERATURE 236, TO 396, DEG. K
{ =35, TO 254, DEG. F}
ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 255, TO 311. DEGs K

: { 0. TO 100, DEG. F)
QUALIFICATION TEST TEMPERATURE REQUIREMENTS 241, TO 325. DEG. K
: { -25. TO 125. DEG. F}
PACKAGE SHAPE RECTANGUI_AR , '
PACKAGE SIZE & LENGTH 27.4 # WIDTH 63 * HEIGHT 12,7 CENTIMETERS
LENGTH 10.8 # WINDTH 2.5 # HEIGHT 5,0 INCHES

PACKAGE AREA 1206.4 SQG. CENTIMETERS * 187.0 5Qe INCHES
PACKAGE VOLUME 2212.3 CU, CENTIMETERS *# 135.0 CU. INCHES
CASFE MATERTAL ALUMINUM

CASE WEIGHT 09 KILOGRAMS # 1.6 POUNDS

TOTAL WEIGHT 1e7 KILOGRAMS # 3.8 POUNDS

SURFACE PROPERTIES ALPHA = 0,85 # EMISSIVITY = 0.85
INPUT STEADY STATE POWER 6.4 WATTS ##

OUTPUT POWER 0.2 WATTS =w

THERMAL NESIGN PASSIVE &  PASSIVE

G%ﬁ**ﬁﬁﬁkﬂﬁﬁiiﬂﬂﬁﬂﬁﬁﬂﬁﬁ#ﬁ%#ﬁﬁﬁ#ﬂﬂ#%ﬁﬁﬂ**%##ﬁ*ﬁﬂ*ﬁ*ﬁ*ﬁ#ﬁﬁ#ﬁb%ﬁ*ﬂﬁ**
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS
NON MISSION ON~TIMES #PRFLAUNCH YES®# ASCENT OFF# REENTRY OFF
MISSION ON=TIMES # SHUT/TUG INT® TUG/ORBIT ON® TUG/PAY ON
THE §-RAND TRANSPONDER IS DESIGN FOR THE VIKING PROGRAM. IT MAS
A PASSIVE THERMAL DESIGN OF CONDUCTION TO MOUNTING SURFACES AND
RADTATION TO THE ENVIRONMENT. UNIT 1S ASSUMED TGO 8E PAINTED BLACK
FOR SPACE TuG ALTHOUGH FOR VIKING IT IS VACUUM GOLD PLATED. THERE
ARE NO CABLE LIMITATIONS ON THIS UNITs AND UNIT HAS NO WARM UP REQ
IREMENTS,
P e P e Ry Y Y e T YT 22 -2 5. X220 L2 A R LR LR LR Lk s L
THE STDN S~BAND TRANSPONDER IS DESIGN AND BUILT 8Y
PHILCO~FORD CDRPORATION WESTERM DEVELOPMENT LABORATORIES DIVISION
3939 FABIAN wAY PALO ALTOs CALIFORNIA 94303
THE DATA CONTAINED HERFIN WAS ORTAINFD FROM
MRo VeF. WATSON AND - PHONE 303=794-5211 EXTENSION 4841
MR, B.HARNEY( PHONE 303=794 5211 EXTENSION 2103
THE STNDN S-paNhD TRANSPONDER IS BUILT FOR THE VIKING PROGRAM AND
WILL RBE USED ON THE VIKING LANDER. UNIT IS COUPLED TO AN S-BAND
AMPLIFIFR BY CaBLES: AND IS MOUNTED ON THE EQUIPMENT RACK IN THE
VIKING LANDER, UNIT FISST FLIGHT IS EXPECTED IN OCTORER OF 1975,

REF, VIKING COMMUNICATION DQCUMENT P0640043Q
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LR 2R X-E-R-E- XA R-F X RN R R R R R RN R L R R KRR R R R R R

TPM 2 S-RAND S61.S TRANSP MOTOROLA INC. MSR - 101/M5T7-201
DESIGN OPERATING CASE TEMPERATURF ' 243. TO0 353. DEG. K
( =22, TO 176. DEG. F)
NON=-OFERATING AND STORAGE CASE TEMPERATURE 733, TO 363, DEG. K
. ( -40. TO lqao DEG- F}
ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 243, T0 353, DEG. K

: { -22. TQ 176, DEG. F)
QUALIFICATION TEST TEMPERATURE REQUIREMENTS 243s TO 353. DEG. K
’ { '229 TO ]760 DEG. F
PACKAGE SHAPFE RECTANGU( AR
PACKAGE SIZF & LENGTH 10.9 # wWInTH Toh # HWEIGHT 7.9 CENTIMETERS

LENGTH 4.3 * WIODTH 29 # HEIGHT 3.1 INCHES

PACKAGE AREA 448,9 <0, CENTIMETERS # 69,6 SQ. INCHES
PACKAGE VOLUME 633.5 CU. CENTIMETERS # 38,7 Cl. INCHES
CASE MATERIAL ALUMTNUM

CASE WEIGHT sd KILOGRAMS # 8 POUNDS

TOTAL WEIGHT la KILOGRAMS # 3,0 POUNDS

SURFACE PROPERTIES ' ALPHA = 0.90 . # EMISSIVITY = 0,930
INPUT STFADY STATE POWER ZeA WATTS ##

OUTPUT POWER : 0.0 WATTS #%

THERMAL DESIGN PASSIVE # PAQGIVt

4#&ﬂﬂﬂﬁhﬁﬁiﬁéﬂﬂﬁﬂﬂﬂﬂﬁﬁﬂ*ﬁ**&*##*%*%#ﬁﬂ**ﬁﬂ#*#*%ﬁﬂ***ﬂé**#ﬁ#**#ﬁ#**

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS
NON MISSION ON=TIMES #PRE{ AUNCH YES#® ASCENT OFF#® REENTRY OFF
MISSTON ON=TIMES # SHUT/TUG INTH® TUG/ORRIT One TUG/PAY ON
THE MSR=-101 S<RAND RECEIVER IS PART OF S-8AND SGLS TRANSPONDER,
UNIT 1S DESTGN WITH A PASSIVE THERMAL CONTROL OF CONDUCTIOM TO MO-
UNTING POINTS aND RADIATION FROM CASE SURFACES, UNIT IS PAINTED
WITH BLACK PATNTe BUT CAN BE FINISH PER CUSTOMER THERMAL REQUIRE=-
MENTS, UNIT HAS A STANDRY INPUT POWER MODE OF 0,9 WATT, THE MSR-
101 IS THE RECEIVER/DEMODULATOR UNIT OF THE TRANSPONDER AND THE
MST-201 OR MS§T-501 ARE .THE TRANSMITTER/BASEBAND UNIT OF THE TRANSP
LT R-X-F.F-L L PN 0.5 F-F YRR Y- EL R R RO R R R R R A R R R R R R R YL R - R R R
THE MSR=101/MST-201 SIMPLIFIED S~RAND SGLS TRANSPONDER IS
NESTGN AND BUTLT BY MOTOROLA TNC, GOVERNMENT ELECTRONICS DIVISION
8201 E, MCDOWFLL ROADs SCOTTSDALEs ARTIZONA RS252
THE DATA CONTAINED HEREIN waS OBTAINED FROM
MR, Cole MAVITY PHONE 602=-949=24T71 EXTENSION
THE MSR=101 IS A RECEIVER/DFMODULATOR THAT IS PART OF EITHER THE
MSR=101/MST=201 OR MSR=101/MST-501 S=BAND SGLS TRANSPONDER, THE
TRANSPONDER RFECEIVER/DEMOOULATOR IS PACKAGED IN ONE UNIT. THE
RECFIVER/DEMODULATOR UNIT IS AN S=RANDs DUAL~CONVERSIONs PM RECEIV
ER DESIGMED TO DEMODULATE UP-LINK COMMANDS AND PRN RANGING CODE,
THE RECEIVER HAS A THREE~LINE DIGITAL QUTPUT AND A READ=SYNC PULSE
OUTPUT, THE RPECEIVER RF INPUT FREQUENCY IS 1750 TO 1850 MHZ WITH
A RANGE OF +10n0 TO. «100 KHZ FROM ASSIGNED FREQUENCY. THE POWER
INPUT FOR THE RECEIVER IS 272 TO 32 VvDC., THE TRASPONDER COMRINED
WEIGHT OF BOTH RECEIVER AND TRANSMITTER IS 2.7 KG (6e1 LB), UNIT
1S DESIGNED FOR USE FOR USE IN EARTH=ORBITING SPACF MISSIONS,
UNTIT IS DESIGN WITH A REVERSE POLARITY PROTECTION OF 35 VDC MAXs
DC POWER RETURN ISOLATION FROM CASE AND THE UNIT IS HERMETICLY
SEALED,

REF. DATA SHEETS ON MSR=101/MST=201 SIMPLIFIED S~BAND SGLS TRANS~
PONDER BY MOTOROLA GOVERMMENMT ELEVTRONICS DIVISION.
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3 S~BAND SGLS TRANSP MOTOROLA INC, C MSR=101/MS5T-201
DFSIGN QOPEHRATING CASE TFMPERATURE 243. TO 3%3. DEG. K
' ( =22, TO 176. DEG. F)
NON-OPERATING AND STORAGE CASF TEMPERATURE 233. T0 363, DEG. K
. { =40, TO 194, DEGe F)
ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 243, TO 353, DEG. K
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THERMAL REQUTREMENTSs PHYSICAL CHARACTERISTICSs AND CONSTRAINTS
AVIONICS SYSTEM

CNOMMUNICATION SUBSYSTEM
BEB AP N BT BB RSB SR SRR R R B E LR RSB R SO R

{ =220, TO 176. DEG. F)

QUALTFICATION TEST TEMPERATURE REQUIREMENTS 2643, TO 353, DEG. K
( -220 TO 1769 DEG. F]

PACKAGE SHApF RECTANGUL AR

PACKAGE SIZE # LENGTH 11.¢ # WIDTH  B.4 # HEIGHT Bo.4 CENTIMETERS

LENGTH 405 % WIDTH 3.3 # HEIGHT 3.3 INCHES

PACKAGE AREA 23,7 Q. CENTIMETERS # 81,2 SQe INCHES
PACKAGE VOLUME 803.,0 CU. CENTIMETERS * 49,0 ClU, INCHES
CASE MATERIAL ALUMTNUM

CASE WEIGHT ot KILOGRAMS % 3 POUNDS

TOTAL WEIGHT 1.6 KILOGRAMS # 3,1 POUNDS

SURFACE PROPFERTIES ALPHA = 0,90 # EMISSIVITY = 0.90

INPUT STFADY STATE POWER 313.6 WATTS #5AT 28 VDC AND 1.2 AMPsMAX
OUTPUT POWER 2.0 WATTS =%

THERMAL DESIGN PASSIVF % PASSIVE

Y Y T I e T P AT TR T AL L L LR LR L
PHYSICAL CHARACTERISTICS AND CONSTRATNTS REMARKS.
NON MISSTON ON-YIMFES #PRELAUNCH YFS® ASCENT OFF# REENTRY OFF
MISSION ON~TIMES # SHUT/TUG INT® TUG/ORHBIT ON® TUG/PAY ON

THF MST-20) S~BAND TRANSMITTER IS PART OF THE S=~BAND SGLS TRANSPON

DER, UNIT IS NDFESIGN WITH A PASSIVE THERMAL CONTROL OF CONDUCTION
THE MOUNTING POINTS AND RADIATION FROM CASE SURFACESe. UNIT IS PAIN
ED WITH BLACK PAINT, BUT CAN BE FINISH PER CUSTOMER THERMAL REQUIR
EMENTS, UNMIT IS DESIGN FOR SPACE ENVIRONMENT. ITS INPUT POWER
REQUIREMENTS 1S 22 TO 32 VYDC AND 1.2 AMP.sMAXIMUM INPUT CURRENT.
UNTT IS COUPLED TO THE MSR=~101 RECEIVER,
BROBH B HRBERBLA RS RN RGP R E R LI RN D R R R RRBE DR BES RS ISR ORGSR R
THF MSR=101/MST=201 SIMPL IFIED S-BAND SGLS TRANSPONDER IS DE-
SIGN AND BUTLT BY MOTOROLA INC. GOVERNMENT ELECTRONICS DIVISION
B201 E. MCNDOWJELL ROADs SCOTTSDALEs ARIZONA 85252
THE DATA CONTAINED HEREIN WAS OBTAINED FROM
MR, Co Lo MAVITY PHONE 602~949-2471 EXTENSION
THE MST-201 TRANSMITTER/RASEBAND UNIT IS COMPRISED OF A BASEBAND
ASSEMBLY AND A TRANSMITTER ASSEMBLY, THE BASEBAND ASSEMBLY IS A
MEDTUM=FREQUENCYs LOW POWER PROCFSSOR CAPARBLE OF ACCEPTING 2 PCM
SIGNALS ONE PCM SIGNAL BI-PHASE MODULATES A 1,026 MHZ SUBCARRIER
THE SECOND (OPTIONAL) PCM SIGNAL B8T=-PHASE MODULATES A 1.7 MHZ SUB=-
CARRIFR, THE PRN RANGING SIGNAL IS SUMMED WITH THE MUDULATED Sus-
CARRIER TO PRODUCE A COMPOSTTE SIGMAL WHICH IS USED TO MODULATE
THE TRANSMITTFR. THE TRANSMITTER ASSEMBLY [S A PM-TYPE TRANSMIT=-
TER THAT ACCEPTS & 100 HZ TO 2MMZ COMPOSITF SIGNAL FROM THE BASE-
BAND ASSEMBLY AND PHASE MODULATES AN S~R&ND CARRIER FOR DOWN-LINK
DATA TRANSMISSION, TRAMSMITTER FREQUENCY IS 2200 TO 2300 MHZ,
UNIT IS aN HFRMETICLY SEALED UNIT AND IS DESIGN WITH REVERSE POLAR
ITY PROTECTION OF 35 VDC MAXs ISOLATION OF DR POWER RETURN FROM
CASE AND LOAD TSOLATION OF TRANSMITTER OUTPUT TO PREVENT DAMAGE
FROM OPEN ,OR SHORT CIRCUIT CONDITIONS. -
REF., DATA SHEET ON MSR-101/MST=201 SIMPLIFIED S-BAND SGLS TRANS-
PONPER RY MOTNROLA GOVERNMENT ELECTRONICS DIVISION. .

A
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TEM 4 S~BAND §61.S TRANSP  MOTOROLA [NC. MSR-101/MST=b01
DFSTGN OPERATING CASE TEMPERATURE ’ . 243, TO 353. DEG. K
{ =22, TO 176, DEG. f)
NON=OFFRATING AND STORAGE CASE TEMPERATURE 233. TO 363, DEG. K
{ -40. TO 194, DEGs F)
ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 243, TO 353. DEG. K

" =22. TO 176, DEG. F?
QUALIFICATION TEST TEMPERATURE REQUIREMENTS 263, TO 353, DFGe K
' ( =P2¢ TO 176, DEG. F)
PACKAGFE SHAPE RECTANGUL AR
PACKAGF SIZE # LENGTH 11.4 % WIDTH 4,4 # HEIGHT B4 CENTIMETERS
LENGTH 44,5 # WIDTH 3.3 # HEIGHT 3.3 INCHES

PACKAGE AREA 573.7 SRe CENTIMETERS # 8l1.2 SQe INCHES
PACKAGE VOLUME BNH3:.0 CU. CENTIMETERS # 49,0 CU. INCHES
"CASE MATERTAL ALUMINUM

CASE WEIGHT o4 KILOGRAMS # « A POUNDS

TOTAL WFIGHT Cleé KILOGRAMS # 3.1 POUNDS

SURFACF PROPFRTIES ALPHA = 0.90 # EMISSIVITY = 0.90

INPUT STEADY STATE POWFR S5h., WATTS ##AT 28 yDC AND 2.0 AMP#MAX
DUTPUT POWER 5.0 WATTS u#

THERMAL DESIGN PASSIVE #  PASSIVE

EEFEEETTEEY I FTEEY-EEE FEEEEE I EEEEE YL E LD PR - S XL L X d

. PHYSICAL CHARACTERISTICS AMND CONSTRAINTS REMARKS
NON MISSTION ON-TIMES *PRELAUNCH YES#® ASCENT OFF#* REENTRY OFFf
MISSION ON~TIMES # SHUT/TUG INT# TUG/ORHBIT On® TUG/PAY ON
THF MST=501 S-BAND TRANSMITTEP 1S PART OF THE S-BAND SGLS TRANSPON
DFER, UNIT IS NESIGN WITH A PASSIVE THERMaL CONTROL OF CONDUCTION
TO MOUNTING POINTS AND RADIATION FROM CASE SURFACES. UNIT IS PAINT
FD WwITH ALACK PAINT. 8UT CAN RE FINISH PER CUSTOMER THERMAL REQUIR
EMENTS, UNIT IS DESIGN FOR SPACE ENVIRONMENT, T1TS INPUT POWER
REQUIREMENTS 1S 22 TO 32 VDC AND 2.0 AMP,.s MAXTIMUM INPUT CURRENT.
UNIT IS COUPLER TO THE MSR-101 RECETVER,
LY T XL RS- 2. . F. 2. 2 310 - R R R k-2 R R R R R0 R- XX R R L2 XX
THE MSR=101/M5T=501 SIMPLIFIED S~BAND SGLS TRANSPONDER IS DE~
SIGN AND BUTLT BY MOTOROLA INC. GOVERNMENT ELECTRONICS DIVISION
AZ01 £, MCDOWELL ROADs SCOTTSDALEs ARTZONA 85252
THE DaTA CONTAINED HEREIN wWaAS OBTAINED FROM
MR, Cal.o MAVITY : PHONE A02=949=24T]1 EXTENSION
THFE MST=501 TRANSMITTER/BASEBAND UNIT IS AN INENTICAL UNIT YO THE
MS5T-201 TRANSMITTER THE ONLY DIFFERANCE IN THE UNITS IS THE MST-
S01 HAS A 5 WaTTS RF POWER OUTPUT AND THE MST-201 HAS A 2 WATTS
RF POWER QUTPUTe FOR MORE DETATLED NDISCUSSION REFER TO MST-201
TRANSHMITTER,

RFF, DATA SHFET ON MSR-101/MIT-501 SIMPLIFIED S-BAND SGLS TRANS=
PONNDER BY MOTOROLA GOVERNMENT ELECTRONICS DIVISION,
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TPM & MSX~-2015 S~BAND MOTOROLA INC. SGLS TRANSPONDER
DESTGN OPERATTING CASE TEMPERATURE 243, TO 353. DEGe K
{ -22. T0O 176, DEGe F)
NON-OPERATING AND STORAGE CASE TEMPERATURE 233, TO 363, DEG. K
( “400 TO 1940 DEGO F)
ACCEPTANCE TFST TEMPERATURE REQUIREMENTS 243, TO 353 DEG. K

( <22, TO 176, DEGe F)
AUALTFTICATION TEST TEMPERATURE REQUIREMENTS  243. TO 353, DEG. K
( -22, TO 176. DEGs F)
PACKAGE SHAPE RECTANGUL AR :
PACKAGE SIZE # LEMGTH 10,9 ®* WIDTH 14,7 # HEIGHT  B.4 CENTIMETERS
LENGTH 4.3 # WIDTH 5.8 # HEIGHT 3.3 INCHES

PACKAGE ARESM 7519 SQo CENTIMETERS * 116,5 S0. INCHES
PACKAGE VOLUME ~ 1348B,7 CU. CENTIMETERS * 82,3 CU. INCHES
CASE MATERIAL AL UMTHUM

CASE WEIGHT «5 KILOGRAMS # l.2 POUNDS

TOTAL WEIGHT 2.2 KILOGRAMS # 4.9 POUNDS

SURFACE PROPERTIES ALPHA = 0,90 # EMISSIVITY = 0,90
INPUT STEADY STAYE POWER 36.4 WATTS =2aT 28 VDC

GUTPUT PORER 2.0 WATFS #¢

THERMAL DESIGN PASSIVE # PASSIVE

ﬂ%#ﬁ*#ﬁé*ﬂ*%b@ﬂﬂ#G#ﬁ#ﬁﬂﬂ**ﬁﬁ%%ﬁ*%*ﬂﬁ*%*###ﬂ#ﬁ#*#*#%#ﬂ#**#ﬁﬁ#**#ﬁ%ﬁ

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS
NON MISSION ON-TIMFES #PRELAUNCH YES® ASCENT OFF#® REENTRY OFF
MISSION ON~TIMES # SHUT/TUG INTH# TUG/ORBIT ON® TUG/PAY ON
THE MSX=201S TRANSPONDER IS DESIGN WITH A PASSIVE THERMAL CONTROL
OF CONDUCTTON TO THE BOTTOM SURFACE AND MOUNITNGSs AND RADIATION
FROM THE OTHER SURFACES. UNIT IS PAINTED WITH A BLACK PAINT BUY
CAN BE FINISH PER CUSTOMER THERMAL REQUIREMENTS, UNIT IS IN ENGIN-
EFRING STAGE AND WILL REQUIRE SOME FURTHER WORK BEFORE IT 1S READY
FOR PRODUCTION. UNIT IS A SINGLE PACKAGE OF THE MSR=101/MST-~ 201
TRANSPONDER, THE MSX-201S5 1S PACKAGED IN A SEALED CASE.
RPN ARER B E RN A BN R R SRR AR H RO RGBS GSRBBERAB SRR RORY
THE MSX=701S SIMPLIFIED S-BAND SGLS TRANPONDER 1S DESIGN AND
BUTLT BY MOTOROLA INC, GOVERNMENT ELFCTRONICS DIVISION
B201 F. MCOOWELL ROADs SCOTTSDALEs ARIZONA 85252
THE DATA CONTAINED HEREIN WAS OBTAINED FROMW
MR, Col.e MAYITY PHONE 602=949=2471 EXTENSION
THE MSX-201S TRANSPONDER IS BASICLLY THE MSR=101/MST=201 TRANS=
PONNDER PACKAGED IN A SINGLE CASE RATHER THEN TWO CASES, UNIT IS
iN ENGINEERING DEVELOPMENT aND WOULD REQUIRE SOME ENGINEERING
PRIOR 7O BE MANUFACTURED, THE PACKAGE CONFIGURATIGN IS NOW BEING.
USFD FOR OTHFR EGUIPMENT WITH SIMILAR FUNCTIONAL CHARACTERISTICS.
UMIT INPUT POWER IS THE SUMMATION OF THE RECEIVER OPERATING INPUT
POYER OF 2.8 WATTS aND THE TRANSMITTER INPUT POWER OF 33.6 WATTS
AT 28 VDC AND 1.2 AMPS MAXIMUM, FOR FURTHER INFORMATION SEE
DATA ON MSR=101/MST=201 THE MSX=201S S-BAND TRANSPONDER IS IDEN~-
TICAL TO THF MSR=101/MST=-201 TRANSPONDER THE ONLY DIFFERANCE IS
THE MSX-201 IS A SINGLE PACKAGE UNIT WHERE THE MSR-10]1,/MS57=201
TPANSPONDER HAS TdW0 PACKAGES SEPERATING THE RECEIVER AND TRANS-
MITTER,

REF. DATA SHEET BY MCTOROLA INC. ON MSX-2015 SIMPLIFIED S=BAND

cert & TOAMRADAMARCD. Fi1n720
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TPM 6 MSX-5015 $-BAND MOTOROLA INC, S6LS THANPSONDER
DESTGN QPLRATING CASE TEMPERATURE ’ : . 243, TO0 353. DEGa. K
, ( =22, TO 176+ DEG., F)
NON=OPFRATING AND STORAGE CASE TEMPERATURE 233, TO 363. DEG, K
: _ ‘ { =40, TO 194, DEG, F)
ACCEPTANCE TFST TEMPERATURE REQUIREMENTS 243, TO 353, DEG. K

( ‘22- TO 176n DEGG F}
QUALIFICATION TEST TEFMPERATURE RFQUIREMENTS 243. TO 2353, DEG. K
. ‘ —EEe TO ]765 DEG: F’
PACKAGE SHAPF RECTANGUL AR
PACKAGE SIZFE # LENGTH 10,9 # WIDTH 14,7 # HEIGHT B,4 CENTIMETERS
LEMGTH 4.3 % WIDTH a8 # HEIGHT 3.3 INCHES

PACKAGE AREA 7%1.9 SG. CENTTMETERS # 116.5 S« INCHES
PACKAGE VOULUMFE 134B.7 CY, CENTIMETERS # 82,3 Cll. INCHES
CASE MATERIAL ALUMINUM ,

CASF WEIGHT 5 KTLOGRAMS # 1.2 FOUNDS

TOTAL WFIGHT 2.2 KILOGRAMS # -4 .9 POUNDS

SURFACE PROPERTIES ALPHA = 0,90 # EMISSIVITY = 0,90
INPUT STEADY STATE POWER 8.8 WATTS ##AT 28 VDC

OUTPUT POWER 5.0 WATTS ws

THERMAL DESIGN PASSIVF *  PASSIVE

*##*%ﬁ##b*##ﬁ*ﬁﬁi##*#ﬁ%u*ﬁ#ﬁﬂﬁﬁ#ﬁﬁ*#ﬁﬁ#*ﬂﬁ#*ﬁ#%ﬁ*#ﬂ&*ﬁ#*n#u#####*#
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS
NON MISSION ON-=-TIMES #PRF| AUNCH YESH® ASCENT OFF® REENTRY OFF

., MISSION ON-TIMES & SHUT/TURG INT# TUG/ORBIT ON® TUG/PAY ON
" THF MSx=501%5 TRANSPONDFR IS DESIGN WITH A PASSIVE THERMAL CONTROL
OF CONDUCTION TO THE BOTTOM SURFACE AND MOUNTINGSs AND RADIATION
FROM THE OTHER SURFACES. UNIY IS PAINTFO WwITH A BLACK PAINT BUT
CAN BE FINISH PER CUSTOMER THERMAL REQUIREMENTS, UNIT IS IN ENGIN
FERING STAGE AND WILL REQUIRE SOME FURTHER WORK BEFORE UNIT 1S
READY FOR PRODUCTION, THE MSX-5015 IS PACKAGED IN A SFALED UNIT.

LR R LR P A DL LA EA Rl DL YRR Y LR LT PR YRR R R Y

THE MSX-5015 SIMPLIFIED S-RAND SGILS TRANPONDER IS DESIGN AND
BUILT RY MOTOROLA INC. GOVERNMENT ELFCTRONICS DIVISION
B0l E., MCDOWFLL ROADs SCOTTSDALEs ARIZONA 85252
THF DATA CONTATNED HERFEIN WAS OBTAINED FROM
MR, CobLa MAVITY PHONE 602=949-24T]1 EXTENSION
THE MSX-5013 TRANSPONDER IS5 INENTICAL TQ THE MSX=201S5 TRANSPONDER
THE ONLY EXCFPTION IS THE MSX-5015 HAS A 5 WATTS RF POWER OUTPUT
WHERE AS THE MSX=2015 HAS A 2 WATTS RF POWER QUTPUT. UNIT IS
IN ENGINFERING STAGE AND WILL REQUIRE SOME FUTHER ENGINEERING WORK
BEFORE ACHIFVING PRODUCTION STATUS. THE UNIT INPUT POWER
IS THE SUMMATION OF THE RECFIVER INPUT POWER OF 2.8 WATTS AND THE
TRANSMITTER INPUT POWER QF S6 WATTS aT 25 ¥DC AND 2.0 AMPS MAXIMUM
CURRENT, THIS UNIT IS IDENTICAL TD THE MSRH=101/MST-501 TRANSPOND-
ER ONLY NIFFFERENCE IS THAT THIS UNIT WILL BE PACKAGED IN A SINGLE
CASE WHERE THE MSR~101/M5T=501 HAS INDIVIDUAL CASES FOR THE RECEIV
FR AND TRANSMITTER.: FOR FURTHER INFORMATTON ON THE MiX=-501S SEE
THE MSR=-1CG1/MST=501 S~BAND TRANSPONDER,

REF. DATA SHEET BY MOTORCLA INC, ON M$X=2015 SIMPLIFIED S-BAND
Qi & TRANMSPAMACRwI N2D
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TPM 7 TR-36 TRANSPONDER CUBIC CORPORATION  RECEIVER _
DESIGN OPERATING CASE TEMPERATURE - 239, TO 344, DEG. K
{ =30, TO 160. DEG. F)

NON-OPERATING AND STORAGE CASE TEMPERATURE 233, TO 344, DEGo K
: { =40, TO 160. DEG. F!
ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 250, TO 333, DEG. K

. { =10, TO 140, DEGe F}
QUALIFICATION TEST TEMPERATURE RFQUTREMENTS 239, TO 344, DEGs K
{ =30 TO 1606, DEGs F)
PACKAGE SHAPF RECTANGUL AR ’
PACKAGE SIZE # LENGTH 16,0 % wINDTH 26.4 * HEIGHT S.6 CENTIMETERS
LENGTH 6.3 # WIDTH 10.4 + HEIGHT 2.2 INCHES

PACKAGE AREA 1319.5 Q. CENTIMETERS * 204.,95 SWe. INCHES
PACKAGE VOLUME 2362,1 CU. CENTIMETERS ¢ l446,1 CUs, INCHES
CASE MATERIAL ALUMTNUM

CASE WEIGHT «5 KILOGRAMS *® 1.0 POUNDS

TOTAL WEIGHTY 2.3 KILOGRAMS =@ 5.1 POUNDS

SURFACE PROPERTIES ALPHA = 0,600 & EMISSIVITY = 0.90
INPUT STEADY STATE POWER 6.5 WATTS ## 28 VDC AND 225 MA
QUTPUT POYER 0.0 WATTS ## .

THERMAL DESIGN PASSIVE #  PASSIVE

4!'ﬂ-#ﬂ##*#ﬂ**##***ﬂ-#ﬂ*ﬂ*#hﬁ#ﬁ-**ﬁ%&ﬂubﬂ%-ﬂ*##ﬂ»ﬁ#ﬁ#-ﬁ#*ﬁhﬂ%#é#ﬂ-#*ﬂ#ﬁ*b#ﬂ--&
PHYSICAL CHARACTERISTICS ANN CONSTRAINTS REMARKS
NON MISSION ON=-TIMES #PRE| AUNCH YESH® ASCENT OFF® REENTRY OFF
MISSION ON-TIMES # SHUT/TUG INT® TUG/ORBIT ON# TUG/PAY ON
THE TR-36 S-RAND SGLS TRANPSONDER IS BUILT FROM ¢ SEPARATE UNITS
RECEIVER, TRANSMITTERs MULTTCOURLER AND BRASEBAND ASSEMBLY. THE
RECEIVER HAS PASSIVE COOLING BY CONDUCTION THRU MOUNTING SUR=
FACEs AND RADIATION FROM REST OF SURFACES. UNIT IS BUILT IN A
SEALED CASE AND 1S PAINTED RLACK BUT CAN BE FINISH PER CUSTOMER
THERMAL REQUTREMENTS, UNIT 1S SPACE GUALIFIED AND 1S USED ON USAF
PROGRAM,
##a&#ﬁ-&####nb&###ﬁﬁ-%*#ﬂﬂ-*##ﬁ-ﬂ-uiHH:-{HHH&tHiCHHHI-ﬁ-*#ﬂ%#**ﬁ#*ﬁﬂ-ﬁ*ﬁﬁﬂ-*ﬁ#ﬁ#
THE TR=36 SGLS TRANSPONDER (RECFIVER)Y IS DESIGN AND BUILT BY
CURTC CORPORATION :
9733 BALBOA AVENUE. SAN DIEGOs CALIFORNIA 22123
THE DATA CONTAINED HERFIN wAS OS3TAINED FROM .
MR, R, M. TEMPFLTORN PHONE T14-277=67R0 EXTENSION
THE TR=36 TRANSPONDER SET CONSISTS OF FOUR INDEPENDENT UNITS INTER.
CONNECTED TO PROVIDFE FULL CAPABILITY FOR A USAF SPACE GROUND LINK
SYSTEM (SGLS) CONCEPT. THE UNITS ARE A RFECEIVER,TRANSMITTERsBASE=-
BAND ASSEMBLY AND MULTICOUPLER. UNTT INPUT POWER IS 22 TO 33 VDC
AND & NOMINAL CURRENT OF 225 MA, WUNIT MEETS MIL=-STD A26A. THE
RECIEVER IS TUNED TO 1750-1850 MHZ BAND WITH PHASE LOCKED LOOP
THRESHOLD OF -1240DBM, IT PROVIDES CROSS STRAPPED COHERENT DRIVE
OUTPUTS WHICH SWITCHES TRANSMITTFR FROM NON-COHERENT T0O COHERENT
MODE OF OPERATION. AT INPUT SIGNALS OF =90 DBM AND ABOVE DIGITAL
COMMAND SIGNALS ARE PROVIDED WwITH BIT ERROR KATE OF 1 IN 10E6 SYM-
BOLS., THESE ARE PRESENT IN THF RECIFVED SIGNAL AS FSK=MODULATED 65
T&:95¢ KHZ SUBCARRIFRS, THE SURCARRIERS ARE AM MODULATED BY THE
CLOCK FREQ. AND RECOVERED IN THE QUTPUT AS READ PULSES, CROSS
STRAPPED PRN NUTPUTS ARE PROVIDED WHICH ACCOMODATE A 500 KHZ RANG=-
ING DATA CLOCK., THE PRM DATA IS5 ROUTED FROM THE RECIEVERs THROUGH
THE BASERAND TO THE TRANSMITTER PHASE MODULATOR,
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TPM 7 TR-36 TRANSPONDER  CUBIC CORPORATION  TRANSMITTER

DESIGHN OPEHATING CASE TEMPFRATURE 239, Tu 344. DEGa K
T , ( -30., TO 160. DEGa F1I
NON=-OPERATING aAND STORAGE CASE TEMPERATURE 233, TO 344, DEG. K
{ =40, TO 160. DEG. F)

ACCEPTANCE TEST TEMPERATUKRE REQUIREMENTS 250. TO 333+ DEVGs K

( =10, TO 160, DEGs F)
QUALIFICATION TEST TEMPERATURF REQUIREMENTS 239, TO 4. DEGe K
{ ~30, TO 160e DEGa F)

PACKAGE SHAPE RECTANGUL AR
" PACKAGE SIZE # LENGTH 2l.8 # WIDTH 13.0 # HEIGHT 5.1 CEFNTIMETERS
LENGTH 8.6 % WIDTH S.1 % HEIGHT 2ol INCHES

PACKAGE AREA 919.5 SQ. CENTIMETERS *# 142.5 SQ. INCHES
PACKAGE VOLUMF 1437,5 CU, CENTTHMETERS % 87.7 CU. INCHES
CASFE MATERIAL ALUMINUM

CASE WEIGHT o2 KILOGRAMS <5 POUNDS
TOTAL WEIGHT 1.8 KILOGRAMS 4.0 POUNDS

SURFACE PROPERTIES ALPHA = 0,900 # EMISSIVITY = 0.500
INPUY STEADY STATE POWFR 2R,0 WATTS #% 900 MA AT 28 VvDC,
GUTPUT POWER 3.0 WATTS =w

THERMAL DESIGHN PASSIVE #  PASSIVE

LR 2R3 A2 LR A LR R LAl X LR R R R R R R R 2R R R R )

PHYSICAL CHARACTERISTICS AND CONSTRATNTS REMARKS

NON MISSION DN-TIMES #PRELAUNCH YES® ASCENT OFF% REENTRY OFF

MISSION ON-TIMES # SHUT/TUSG INT® TUG/ORBIT ON® TUG/PAY ON
THE TRANSMITTFR OF THE TR-3&8 TRANSPONDFER IS DESIGN WITH A PASSIVE
THERMAL CUNTROL . COOLING IS RY CONDUCTION THROUGH BASF RPLATE AND
RADIATION FROM OTHER SURFACFS. UNIT 1S RUlLT IN A SEALFD CASE
AND IS PAINTED BLACKs RUT CanN BE FINISH PER CUSTOMER THERMAL RE-
QUTREMENTS. UNIT IS SPACE QUALIFTIED AND IS USED UN A USAF PROGRAM
L-X-2-3 R X-F.¥-F-L-L-FIRTER. R LR R B PR R R PR UL YRR R R R R R R R TR U N R R Y- Y

THE TR=36 SGLS TRANSPONDFER {(TRANSMITTER) IS DESIGM AND BUILT BY

CURIC CORPORATION '
97233 BaLRUZA AVENUEs SAN BEIGOe CALIFORNIA 92123
THE DATA CONTATNED HEREIN WAS OBTAINED FROM
MR, R, M, TEMPLETON PHONE 714=-27T7-6780 EXTENSION
THE TR=36 TRANSPONDER SET CONSIST OF FOUR INDEPENDENT UNITS INTER-
CONNECTED 10 PROVIDE FULL CAPABILITY OF THE USAF SPACE GROUND LINK
SYSTEM(S6LS) CONCEPT. THE TR=36 TRANSPONDER INCLUDES A RECFIVERS
TRANSMITTER RASERAND ASSEMBLYe AND MULTICOUPLEK, TRANSMITIFER HAS
AN INPUT POWER OF 22 TO 33 vDC AND 900 MA NOMINAL CURRENT. UNIT
HAS A NOMINAL OUTPUT POWER OF 3 WATTS. UNIT IS PROTECTED FROM DAM=
AGF AT ANY VOLTAGE BELOW 22 VDC., THE TRANSMITTER PHASE MODULATES
THE COMPOSITE SIGNAL OM A CARRIER IN THE 2200-2300MAZ HaND, THE
QUTPUT 0OF THFE TRANSMITTER IS A NOMINAL 3 wATTS WITH A MINIMUM DF
2 WATTS UNDEw WORST POSSIHALFE CONDITIONS. TWO COHERENT GRIVE INPUTS
ARE PROVIDED FOR CROSS STRAPPING BETWEEN TRANSPONDER SETS,
REFo TECHNICAL DATA SHEETS ON MONEL TR=-36 SGLS TRANSPONDER RY
CUBIC CORPORATTON,
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TPM 7 TR=34 TRaANSHONDER CURTC CORPORATION BASEBAMD. ASSEMBLY

DESTGN OPERATING CASE TEMPERATURE - 239, TO 344. DEGe K
- ( '_'309 TO 160& DEGO F)

NOM-OPERATING AND STORAGE CASE TEMPERATURE 233, TO 344. DEGs K
‘ { =40, TO 1604 DEGes F)

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 250, TU 333. DEG. K

{ =10, TO 140. DEG. F)
QUALTIFICATION TEST TEMPERATURE RFQUIREMENTS 239. TO 344, DEG. K
- ( =30, TO 160, DEGs F)
PACKAGE SHAPE RECTANGUL AR
PACKAGE SIZF + LENGTH 23.1 # WIDTH 10,2 # HAEIGHT 6.3 CENTIMETERS
LENGTH Q.1 & WIDTH 4,0 * HEIGHT 2.5 INCHES

PACKAGE AREA . #97.,3 S0, CENTIMETERS # 138,3 S, INCHES
PACKAGE VOLUME 1491,2 CU. CENTIMETERS # 91,0 CUs INCHES
CASE MATERIAL ALUMENUM

CASE WEIGHT e2 KILOGRAMS & «5 POUNDS

ToTaL WEIGHT _ 1o3 KILOGRAMS = 2.8 POUNDS

SURFACE PROPFERTIES ALPHA = 0,900 = FMISSIVITY = 0,900
INPUT STEADY STATE POWER 4,5 WATTS ##150 Ma AT 28 VDC

OUTRPUT POWER 0.0 WATTS u+

THERMAL NESTGHN PASSIVE & PASSIVE

R L . Y T L L e s L L e . R -5 -0 E L -2 220 -2 -2 3 -2 5 - 2-1 3-%-4
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS
NOMN MISSION DN~TIMES #PRE{ AUNCH YES# ASCFENT OFF# REENTRY OFF
MISSTON ON-TIMFES #® SHUT/TUS INTH® TUG/ORBIT  ON® TUG/PRY ON
THF RASEBAMD ASSEBLY OF THE TR=-36 TRANSPONDER IS DESIGN WITH A PAS
SIVE THERMAL CONTROL., UNIT 1S COOLED By CONDUCTION THROUGH MOUNT-
ING SURFACE anND  RADIATION FROM REMAINING SURFACES. UNIT IS 8UILT
WITH A SEALEDN PACKAGE AND IS PAINTED BLACK BUT CAN BE FINISH PER
CUSTOMER THFRwAL REQUIREMENTS. UNIT 1S SAFCE QUALIFIED AND IS
HSEFN OMN A USAF PROGRAM,
ﬁﬂ-ﬂ-u%ﬂau*ﬁﬁaanu#ﬁ#ﬂa-&**u*&t#ﬂ»%#ﬂ--u-iﬂw'ﬂﬂ-rz-ﬁ-&*bﬁ*ﬂn*ﬁ-%###ﬁ*ﬂ*ﬂ*#ﬁ##ﬂ-ﬂﬂ-
THE TR=36 SGLS TRANSPONDFR (BASEBAND) IS DESIGN AND BUILT BY
CURIC CORPORATION
9233 HALRUA AVENUEs SAM DEIGDs CALIFORNIA 92123
THF NATA CONTAINED HERFIN WAS OBTAINED FRQM
MR R, M, TEMPELTON PHONE T714=277-6780 EXTENSTON
THFE BASEBAND ASSEMBLY IS PART OF THE TR=36 THANSPONDER SET wHICH
CONSIST OF FOUR INDEPENDENT UNITS INTERCONNECTED TO FORM A SGLS
" TRANSPONDER, THE OTHEHR UNITS THAT ARE PART OF THE SYSTEM ARE RECEL
VERy TRANSMITTFH s AND MULTICOUPLER, THFE HASEBAND ASSEMBLY UNTT HAS
AN TNPUT OF 500 KHZ CLNCK SIGNAL PHASE MOOULATED 8Y A PSEUDQ-RAN-
NoM NOTISE (PRN) CODFE SFOUENSE. TTS QUTPUT SIGNAL IS A COMPOSITE
RANGING WITH TWO PCM SURCAHRIER CHANNELS OF 1,024 AND 1,700 MHZ.
THE BAEBAND [NPUT POWER TS a 22 TO 33 VDC AND 150 MA NOMINAL
CURRENT., THF RASESAND RECIFVES PCM NATA THAINS AND BI-PHASE MOD~
HLATES 1,04 AND 1,700 MHZ INTERNALLY GENERATED SUBCARRIER FREQUE-
NCIFS, THESE Tw0 SIGNALS ARE COMBINED wITH THE PRN RANGING SIGNAL
AND ROUTED 70 THE TRANSMITTER AS A COMPOSITE MODULATION SIGNAL.
THE RBASFRAND PRN INPUTS ARFE PROVINDED TO ACCEPT CROSS STRAPPING
RETWEEN TRANGEONDER SETS.

REF. TECHNICAL DATA SHFETS ON MODEL TR-=36 SGLS TRANSPONDER BY
CURIC CORPORATION,
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THERMAL REWUIREMENTSs PHYSICAL CHARACTFQISTICS. AND CONSTRAINTS
AVIONICS SYSTEM
COMMUNTCATION SUBSYSTFm
XX R R R R T R L R N LR R R PR R R YL RN TR R

TRM 7 TH=36 TRANSPONDER CURTC CORPORATION MULTICOUPLER

NESIGN OPERATING CASE TEMPERATURE 7 . 239, TO 344, DEG. K
{ =30, TO 160, DEG. F)
NON-OPERATING AND STORAGE CASE TEMPERATURE 233. T0 344, DEG,s K
( =40, TO 160, DEG. F)
ACCEPTANCE TEST TEMPERATURE REGUTREMENTS 250, TU 333, DEG. K

{ =10, TO 140. DEG. F)
QUALIFICATION TEST TEMRERATURE REQUIREMENTS 239, TO 344, DEG. K
( =306, TO 1606, DEG. F)
PACKAGF SHAPF RECTANGUL AR :
PACKAGE SIZF # LENGTH 1T7.8 # WIDTH 6.1 % HEIGHT 4o8 CENTIMETERS
LENGTH To0 # WIDTH 2ot ® HEIGHT 1.9 INCHES

PACKAGE AKEA 44722 SQ. CENTIMETERS ® 69.3 SG. INCHES
PACKAGE VULUME 23,1 CU, CENTIMETERS # 31.9 CU. INCHES
CASE MATFRIAL ALUMINUM

CASE WEIGHT ol KILOGRAMS & »3 POUNDS

TOTAL WEIGHT o4 KILOGRAMS @ +8 POUNDS

SURFACE PROPERTIES ALPHA = 0.900 # EMISSIVITY = 0,500
INPUT STEADY STATE POWER 0.0 WATTS #= '

DUTPUT POWER 0.0 WATTS &#

THERMAL PESIGN PASSIVFE *  PASSIVE

BHEL BB E R AR R R AR R H B RS AR AR E R R R R GRS NG R R R BN R R R B RGBS EBY
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS

NON MISSION ON=-TIMES #PRELAUNCH YES#® ASCENT OFF#* REENTRY OFF

MISSION ON-TIMES + SHUT/TUG INT® TUuG/ORBIT ON® TUG/PAY ON
THE MULTICOUPLER OF THF TR=36 TRANSPONDER IS DESIGN WITH A PASSIVE
THEARMAL CONTROL. UNIT IS COQLED RY CONDUCTION THROUGH MOUNTING SUR
FACE AND RADIATION FROM REMAINING SURFACFS., UNIT IS BUILT wWITH A
SEALFED CASE anD IS PAINTED RLACK BUY CAN BE FINISH PER CUSTOMER
THERMAL REQUIREMENTS. UNIT IS SPACE QUALIFIED aND IS USED ON A
USaF PROGRAM, UNIT IS RASICALLY A PASSIVE UNIT wITH NO HEAT DISSI-
PATTON,
%##lﬁ**ﬁﬁ**ﬂﬁ#%%*#*#ﬁ#*ﬁ**ﬁ*ﬁﬂ%ﬂﬂ#**ﬁ*#ﬁb#*ﬁ*#ﬁﬂi#ﬁ**ﬁﬁ##ﬂ*ﬂ#ﬁ#*ﬁﬁ

THE TR=36 S6LS TRANSPONOER (MULTICGURLER) IS DESIGN AND BUILT

RY CURIC CORPORATION

9233 BalLBOA AVFNUF s SAN DEIGOs CALIFORNIA 92123
THFE DATA CONTAINED HEREIN WAS OBRTAINED FROM
MR, f. M, TFMBELTON ' PHONE 714=-277-6780 EXTENSION
THE MULTICOURLFR IS PART OF THE TR=36 TRANSPONDER SET WHICH CON-
SIST OF FOUR INDEPENDENT UNTTS THAT ARE INTERCONNECTED. THE
MULTICOUPLER 15 A PASSIVE UNIT THAT ENABLES TRANSPONDER T0O RECEIVE
ANN THAMSMIT FA0M THE SAME ANTENNA. UNIT IS FIXED TUNED TO 1750
TO 1850 MHZ FRFQUENCY RaND TO RECETIVE FROM ANTENNA AND IT 1S5 FIXED
TUNED TO 2200 TO 2300 MHRZ FREQUENCY BAND TO TRANSMIT TO ANTENNA,
UNIT IS SPACE QUALIFIER FOR A USAF PROGRAM, FOR FUKTHER INFORMAT-
[ON SEE REFERENCE DOCUMENT,

REF, TECHNICAL DATA SHFETS ON MODEL TR=-36 SGLS TRANSPONDER BY

M~ T ANRDANE T TN
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THERMAL REQUTREMENTSs PHYSICAL CHARACTERISTICSs AND CONSTRAINTS
AVTONTICS SYSTEM
COMMUNTCATION SUBSYSTEM

LE-2-2.3-3-L- 5 -F-L.0-2. 5 F-FF.- 50 5 L F 3-F-F FIY L LR E-E0EEEELEL Y L-20:4

TFM 1 TwTa S-HanD . WATKINS- JOHNSON P/N PDE400439=0T0
DESIGN OPERATING CASE TEMPERATURE , 241, TO 325. DEGs K
( =25, TO 125. DEG. F)
NON=OPFRATING AND STORAGE CASE TEMPERATURE 736, TGO 396, DEG. K
) ( "350 TO 254- DEG- F)
ACCEPTANCE TFEST TEMPERATURE REQUIREMENTS . 255, TO 3il. DEG. K

, ( 6. TO 100. DEG. ¥)
OUALIFICATION TEST TEMPERATURE REQUIREMENTS 241, TO 328. DEG. K
‘ { =25, 7O 130. DEG. F)
PACKAGE SHAPE RECTANGULAR
PACKAGE S1Zf # LENGTH 30,5 # oIDTH 11.2 * HEIGHT 15,5 CENTIMETERS
: LENGTH 12,0 % WIDTH 4.4 ® HEIGHT ~ 6,1 INCHES
PACKAGE AREA 1972.1 SG. CENTIMETERS *# 30%.7 SQ., INCHES

PACKAGE VOLUME 5277.9 CU. CENTIMETERS ¢ 322.1 CUe. INCHES
CASE MATFHRIAL ALUMINUM

CASE WEIGHT 1,8 KILOGRAMS & 4.0 POUNDS

TOTAL WFIGHT het KILOGRAMS 3.6 POUNDS

SURFACE PROPERTIES ALPHA = 0,90  # FMISSIVITY = 0,85
INPUT STEADY STATE POWER H2.5% WATTS #%

OUTRUT POWER PP2.0 WATTS o

THERMAL BESTIGN PASSTVE * PASSIVE

LE-3-X-8-3-FF-F. 30 N N LR L Y - R R X R R R R R R R E X RN R R R R L K- R
PUYSTICAL CHARACTERISTICS AND CONSTRAINTS REMARKS
NON MISSION DN=TIMFES #PRELAUNCH YES® ASCENT OFF® REENTRY OFF
MISSION ON=TIMES < SHUT/TUG INT# TUG/ORBIT ON# TUG/PAY ON
THE TRAVELING WAVE TURF AMP{_IFIER IS AN S~RAND AMPLIFIFR USED ON
THE VIKING PROGHAM, 17 HAS A PASSIVE THERMAL DESIGM OF CONDUCTION
TO THE 20TToM SURFACE AND MOUNTING POINTS ANDO SOME RADIATION TO
SURROQUNDTING SURFACES AND ENVIRONMENT. UNIT IS PAINTED WITH A
RLACK ENAME] PAINT RUT CAN RE FINISH PEXR CUSTOMER THERMAL REQUIRE
MENTS. UNIT RFGUIRE A MaXIMUM OF 2 MINUTES FOR WARM JP PRIOR TO
BEING OPERATINMAL .
X222 1% EIR R PR R E-E - R R R R R R R R R R LR R YRR R RN L R R TR R R
THF TRAVELING WAVE TUrf aMPLIFIER IS DESIN aND BUILT BY
WATKINS=JOHNSON COMPANY '
3333 HILLYIEW AVENUF PALD AL TOs CALIFORNTA 94303
THE DATA CONTAINED HEREIN WAS OBTAINEDN FROM
MR, To.F. WATSON AND 303=-794-5211 EXTENSION 4841
MR.B. HARMEL PHONE 303 794 $211 EXTNESION 2103
THE TwTa IS An 3=8AND AMPLIFIER BUILT FOR THE VIKING PROGRAM AND
WILL RE USED oM THE VIKING LANDER. UNIT ANTICIPATED FLIGHT 1S
OCTOREQ 1975, UNMIT IS COUPLFD TO THE S-BAND TRANSPONUER BY CABLE.

RFF, VIKING COMMUNICATION DOCUMENT PN6400439
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THERMAL REGUIREMENTSs 2HYSICAL CHARACTERISTICSs AND CONSTRAINTS

AVIONTCS SYSTFM

COMMUNTICATION SUBSYSTEM
b 48 4F 3 £ 45 ¥ 27 ¢4 48 T 3 35 3 45 8 T 4F 6 45 2P 85 3 £6 3T SF 4 2F 50 42 30 R 4 R B 4R 2 B 3 R SR T

TFM 2 MTT-201 S-BAND FM  MOTOROLA INC,

DFSIGN OPERATING CASE TEMPERATURFE ' . P43. 70 353, DEGs K
( =22, TO 176, DEGe F)

NON~OPERATING AND STORAGE CASF TEMPFRATURE ?33a TO 363. (BEGe K
| ( =404 TO 194, DEGo F)

ACCEPTANCE TEST TEMPERATURE HFQUIREMENTS 243, TO 353. DEG. K

( =22. TO 176, DEG. F)
QUALTIFICATION TEST TEMPERATURE REQUIREMENTS 243. TU 353, DEG. K
{ ~22. TO 176, DEG. F)

PACKAGE SHALE HECTANGU! AR

PACKAGE SIZE % LENGTH 10.% # WIDTH 7e& ®* HEIGHT 6,6 CENTIMETERS
LENGTH 4.3 # WINTH Za9 * HREIGHT 2.6 INCHES

PACKAGE AREA 402,59 SQe CENTIMETERS ® 62¢4 SQ. INCHES

PACKAGE VOLUME 531.3 Cle. CENTIMETERS # 32.4 CU. INCHES

CASE MATERIAL ALUMTINUM

CASE WEIGHT 5 KILOGRAMS l.0 POUNDS

TOTAL WEIGHT : lo) KILOGRAMS 2 2.3 POUNDS

SURFACF PROPERTIES ALPHA = 0,90 # EMISSIVITY = 0.9%0

INPUT STEADY STATE POWFR 28,0 WATTS ##2R +0R= & VDC PnWEa SUPPLY

OGUTPUT POWER 2.8 WATTS ##

THERMAL DESTAN PASSIVE & PASSIVE

b#-ﬁ*-ﬂ-ﬁ%%*'ﬂ'*ﬂﬁ-b%**%ﬂﬁﬂ-***ﬂv**ﬁ*##*ﬂ#*ﬁﬂ-*ﬁ-ﬁﬁb'ﬂ-*%ﬂﬁ-ﬂ-*%*###&bﬁﬁ{}###*ﬂﬁ#
PHYSTICAL CHARACTERISTICS AND CONSTRAINTS KREMARKS
NON MISSION ON=TIMES #PRELAUNCH YES® ASCENT OFF# REENTRY OFF
MISSION ON=-TIMES # SHUT/TUG INT# TUG/ORHBIT ON® TUG/PAY ON
THE MTT=201 S~BAND TRANSMITTER.IS DESIGN WwITH A FASSIVE THERMAL
DESTIGN OF COnNUCTION To THE BOTTOM. SURFACE AND MOUNTINGSs AND
RADTATION FROM OTHER SURFACFS. THE UNIT IS5 PAINTED WwITH A FLACK
PAINTs BUT Ccan BE FINISH PER CUSTOMER THERMAL REQUIREMENTS, UNIT
IS PACKAGED TN A HERMETICLY SEALFD CASE,
XX R X 2-R.F. - R- RO R- TR R R-L-F-F.F-F.2°F.X. % X F-F. X F-F-F-2-R-F-F.2-F. F.PIEIE-L-L-R-F-E-E-R-X-E°X-F.F.L-X-X-F- % - X-F. 3. 7.%-]
THE MTT=201 S~BAND FM TELEMETRY TRANSMITTIER IS DESIGN AND BUILT
BY MOTOROLA INC GOVERNMENT ELECTRONICS DIVISION
8201 E. MCDOwWFLL ROAD. SCOTTSDALEs ARIZONA 85252
THE DATA COMTAINED HERFIN WAS OBTAINED FROM
MR, Co Lo MAVITY PHONE AD2=949-2471 EXTENSION
THE MTT=201 TRaANSMITTER WAS DEVELOPED FOR USE IN MISSILE AND SPACE
TELEMETRY APPLICATIONS. UNIT QUTPUT POWER IS5 2.4 WwATTS NOMINAL
WITH 2 WaTTS MINIMUM, UNIT INPUT SUPPLY VOLTAGE IS 28 VvDC » OR= &
VDCe AND AN TNPUT CURRFNT OF 1.0 AMPS MAXIMUM, UNIT IS DESIGN WITH
A TRUF FM DC TO 1 MHZ FREQUFNCY RESPONSEs A BUILT-IN FERRITE ISOLA
TOR TO PREVENT DAMAGE BY HIGH VSWR L 0ADSe A OC ISCLATION OF ALL
INPUTS FROM FACH OTHER AND THF CASEsAND A REVERSE POLARITY PROTECT
INN BY & SERJES OF DIODES TO PROTECT AGAINST REVERSAL OF InNPUT
VOL TAGE POLARITY. UNTT MEETS ELECTROMAGNETIC COMPATIBILITY MIL=
STN=&t61, '

REF. DATA SHEETS MTT-201 S—~RAND Fe TELEMETRY TRANSMITTER.
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AVIONICS SYSTFM
COMMUNTICATION SUBSYSTEM

LI E-T-L R TR RN R R R RN R R R R R R R R R R R R R

TEFM 3 MTT=-501 S-RAND FM MOTOROLA INC.

DESIGN NOPLRATING CASF TEMPERATURF 243, TO 353. DEG. K
( =22. TO 176 DEG. F)
NON=-OPERATING AND STORAGE CASE TEMPERATURF 233, TU 363. DEGe K
{ =40 TO 194, DEGs F}
ACCFEFPTANCE TEST TEMPFRATURE REQUIREMENTS 243, TO 3%3., DEG. K

{ =72. TO 176 DEG. F)

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 243. TU 353, DEG. K
‘ —220 rO 1?60 DEGw Fj

PACKAGE SHAPE RECTANGUYL AN

PACKAGE SIZE # LENGTH 12¢4 * WIDTH Tab * HEIGHT 6.6 CENTIMETERS
LENGTH 4.9 ® WINTH 229 ¥ HEIGHT 2.6 INCHES

PACKAGE AREA 445,00 S0, CENTIMETERS # 69,0 SR« INCHES

PACKAGE VULUMFE 605.4 CU. CENTIMETERS # 36,9 CU. INCHES

CASE MATE®IaAL ALUMINUM

CASE WEIGHT - «5 KILOGRAMS # 1.0 POUNDS

TOTAL WEIGHT 1.0 KILOGRAMS & 2.3 POUNDS

SURFACE PROPERTIES ALPHA = 0,90 # EMISSIVITY = 0.90

INPUT STEADY STATE POWER 67,0 WATTS =428 +0R~ & VDC POWER SUPPLY

OUTPUT POWER Ta0 WATTS =+

THERMAL DNESIGN PASSIVE #  PASSIVE

L2222 208 ER-R-2 L0 A2 R0 - R E-E 2R X R R R g 2R L R R R kL

PHYSICAL CHARACTERISTICS AND CONSTHRAINTS REMAKRKS
NON MISSION ON=TIMES =PRELAUNCH YES* AaSCENT OFF% REENTRY OFF
MISSION ON-TIMES # SHUT/TUG INT®* TUG/ORBIT ON® TUG/PAY ON
THE MTT=501 S~RAND TRANSMITTER IS DESIGN wITH A PASSIVE THERMAL
DESIGN OF CONNDUCTION TO THE BOTTOM SURFACE AND MOUNTINGSs AND RAD-
TATION FROM THE REMAINING SURFACES. UNIT IS PAINTED WITH A& BLACK
PAINT: BUT CcanN BE FINISH PER CUSTOMER THERMAL REQUIREMENTS, UNIT
IS PACKAGED TN A HERMETICLY SEALED CASE.
HRBBEHBER TR IR NS BRR BB GRS DES SR F SRR L S S SRR BT RL LSBT RGOS RORI RS S
- THE MTT-501 S~BAND FM TELEMETRY TRANSMITTER IS DESIGN AND BUILT
BY MOTOROLA INC. GOVERMENT ELECTRONICS DIVISION
8201 E. MCOO#ELL ROADs SCOTTSDALEs ARIZONA 85252
THE DaTA CONTAINED HEREIN WAS OBTAINED FROM
MR, C.Lo MAYITY PHONFE 602-949~2471 EXTENSTON
THE MTT-501 TRANSMITTER WAS DEVELOPED FOR USE IN MISSILE AND SPACE
TELEMETHY APPICATIONS, UNIT QUTPUT POWER IS5 7 WATTS NOMINAL AND
5 WATTS MINTIMUM. UNIT INPUT SUPPLY VOLTAGE I35 28 VDC + OR = 4 VOC
AND AN INPUT CUKRRENT OF 2.4 AMPS MAXIMUM, UNIT 1S OESIGN WITH THE
FOLLOWING A TRUE FM DC TO 1 MHZ FREQUENCY RESPONSEs A BUILT=IN
FERRITE ISOLATOR TO PREVENT DAMAGE BY HIGH VSWR LOADSs A DC ISOLAT
ION OF aLL IWPUTS FROM EACH OTHER AND THE CASEs AND A REVERSE
POLARITY PROTFCTION 8y MEAN OF A SERIES OF DTODES TO PROTECT
AGATINST REVERSAL OF INPUT VOLTAGE POLARITY. UNIT MEETS ELECTRO- .
MAGNETIC COMPATIBILITY MIL-STD=-461.

REF, DATA SHEFT MTT=501 S-BAND FM TELEMETRY TRANSMITTER,
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Y L R Y R S A X L R R

- TFM & S-BAND TRANSMITTER EMR H/N POG4004LB-079
DESIGN OPERATING CASE TEMPERATURE . 269, T0 368. DEG. K
{ 25, TQO 202. LVEG. F)
NON-OPERATING AND STORAGE CASE TEMPERATURE 236, TO 344, DEG. K
( *350 TO 160@ nEGo F’
ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 269, TO 311, DEG. K
' { 25. TU 100. DEG. F}
QUALIFICATION TEST TEMPFRATURF REQUIREMENTS 265, TO 383, DEGs K
: ' { 18. TO 229, DEG. F)
PACKAGE SHAPE RECTANGUL AR
PACKAGE SIZE # LENGTH 30,5 # WIDTH 19.0 * HEIGHT 12,7 CENTIMETERS
LENGTH 12,0 # WIDTH Ta5 # HEIGHT 5.0 INCHES
PACKAGE AREA 2419.3 S0, CENTIMETERS # 375,00 Sus INCHES
PACKAGE VOLUME 737442 CUs, CENTIMETERS # 450,0 CU. TNCHES
CASE MATFRIAL ALUMINUM
CASE WFIGHT 1.1 KILOGRAMS & 2,5 POUNDS
TOTAL WEIGHT BeS KILOGRAMS # 14,4 POUNDS
SURFACE PROPERTIES ALPHA = 0,900 & EMISSIVITY = 0,900

INPUT STEADY STATE POWER
QUTPUT POWER
THERMAL DESIGN

235,0 WATTS &
30,0 WATTS =%
PASSIVE #  PASSIVE

LR Y Y Iy L -2-2 3 -8 - F 0 0 -2 S R 0.5 0. 2228 32012002 2- 20 2L -2 ALk L LR

PHYSICAL CHARACTERISTICS ANN CONSTRATNTS REMARKS

NON MISSION ON=TIMES #PRE| AUNCH YES# ASCENT OFF#* REENTRY OFF

MISSTION ON~TIMES # SHUT/TUG INT® TUG/ORABIT

On® TUG/PAY

On

THE S=BAND TRANSMITTER IS DFSIGN WITH A PASSIVE THERMAL CONTROL
OF RADIATION aAND CONDUCTION, UNIT IS PAINTED BLACK BUT CAN BE FIN

ISH PER CUSTOMER THERMAL REQUIREMENTS,

UNIT 15 SPACE QUALIFIED

AND HAS REEN SPACE FLOWN ONROARD THE TITAN I1I ON SEVERAL FLIGHTS.
UNIT CaASE IS HERMETICLY SEALED AND MAINTAINS ATMOSPHERIC

PRESSURE FOR FXTENDED PERIONS.
RANGE OF 25 T0 32 ¥DC,

UNTT OPERATE ON AN INPUT VYOLTAGE

L LRI Y R R R L L
THE S—-BaND RADIO TELEMETRY TRANSMITTER IS DESIGN AND BUILT BY

ELECTRO=-MECHANTCAL RESEARCH
P,0., BOX 3041 SARASDTAs FLORIDA 33578

THE DATA CONTAINED HEREIN wWas OBTAINED FROM
MR, PAUL A. CHRISTENSEM

PHONFE 303-794-5211 EXTENSION 2485

THE S~BAND TELEMETRY TRANSMITTER IS AN OFF-=THAE SHELF aND IN PRODUC

TION UNIT.

UNIT IS SPACE QUALIFIED AND HAS BEEN SPACE FLOWN NUMER

0US TIMES ONRDARD THE MARTIN MARIETTA TITAN IIT LAUNCH VEWTCLES,

UNIT IS DESTIGN TO HAVE A TRUE FREQUENCY MODULATIONS
TION FROM REVERSING 28 VDC POWER WITH RF QUTPUT POWER

TIOGN OF POWFR GROUND FROM CASE,
HERMETICLY SEALED CASE,

REF.
CORPORATION DENMVER DIVISION,

PD640041A S-BAND RADIO TELEMETRY TRANSMITTER:

A SELF=-PROTEC
AND ISOLA-

TRANSMITTER IS BUILT WITH A

MARTIN MARIETTA

o
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COMMUNICATION SUBSYSTEM
FUBL B LG ER TR G H R R PRI RSN R AR RS R GBI RAB PR B SR U LED

FA 1 S=BAND POWEH AMP RADTATION INC
DFESIGN DPERATING CASE TEMPERATURE 248, TO 363. DEG. K
{ ‘130 T0 1589 DEGﬂ F)
NON-OPERATING AND STORAGE CASE TEMPERATURE 233, TO 373. DEG. K
{ ~40, TO 212+ DEGs F)
ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 248, TO 343, DEG. K

t =13, TO 158, DEG. F)

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 233, TO 363, DEGs K
' ( =40, TU 1940 DEGs F)

PACKAGE SHAPF TANGULAR

PACKAGE SIZF # LENGTH 9.7 # WIDTH 5.3 # HEIGHT 2.5 CENTIMETERS

LENGTH 3.8 # WIDTH 2.1 % HEIGHT 1,0 INCHES

PACKAGE AREA 179.1 SHNo CENTIMETERS *# 27.8 SO. INCHES
PACKAGE VOLUMF 130.8 U, CENTIMETERS ¥ Bs0 Clis INCHES
CASE MATFRIAL ALUMTNUM

CASF WEIGHT o]l KILOGRAMS # .2 POUNDS

TOTAL WEIGHT o1 XILOGRAMS # .3 POUNDS

SURFACE PROPERTIES ALPHA = 0,90 # FMISSIVITY = 0,90
INPUT STEADY STATE POWER 23,7 WATTS ®#78 VOC POWER SOURCE,
QUTPUT POWER 7.0 WATTS ##

THERMAL DESIGN PASSIVE & PASSIVE

g g graer g e et R TR R R R R A A AR L L AL At
PHYSTICAL CHARACTERISTICS AND CONSTRAINTS KEMARKS
NON MISSION ON=TIMES #PRE[ AUNCH YES# ASCENT QOFF# REENTRY OFF
MISSTION ON~TIMES # SHUT/TUG INT# TUG/ORBIT ON® TUG/PAY ON
THE UNIT 15 DESIGN wITH A HFAT SINK RASE PLATE FOR CONDUCTION COOL
ING. UNIT IS MOUNTED TO COLD PLATE FOR COOLINuG, THE UNIT SEMICON-
DUCTOR COMPONENTS ARE SOFT=SOLDERED TO THE HEAT SINK PLATE., UNIT
HAS AN ALUMINUM ANODIZED FINISH BUT CAN BE FINISH PER CUSTOMER 7
THERMAL REQUTRFMENT, UNIT waS TESTEND TO PRESSURE ALTITUDE OF 1 X
10-7 TORR. AMPLIFIER WEIGHT IS LESS THAN 150 GRAMS (0,33 LBS)e

ﬁ#ﬁu#%#&#*ﬁ#*#ﬁ%#%ﬂ#**ﬂﬂﬁ%ﬁﬁ#ﬁ%%#ﬂ*ﬁ*ﬁ#ﬁ**ﬁ*#%**ﬁ%#*ﬁ*ﬁﬂéﬁﬁﬁﬁ*ﬁﬁﬁﬁ
THE S-BAND MICROCIRCUIT POWER AMPLIFIER 15 DESIGN AND BUILT 8Y

RANTATION INCORPORATED SYSTFMS DIVISION

MELROURNE ¢ FILLORIDA 32901

THE DATA CONTAINED HEREIN WaS OBTATNED FROM

MR, J.PAUL REYNOLDS PHONE 305=727-5003 EXTENSION

THE S=RBAND MICROCIRCUIT POWER AMPLIFIER WAS DEVELOPED FOR NASA

GODDARD SPACE FLIGHT CENTER AND SOME TWENTY UNITS WERE BUILT.

THE S~RAND AMPLIFIER IS5 A SOLID STATE SEMICONDUCTOR AMPLIFIER.

UNIT IS DESTGN TO OPERATE WITH AN INPUT VOLTAGE OF 19 T0 28 VOC.

AND WITH A MINIMUM EFFICIENCY OF 33 PERCENT AT THE MAXIMUM POWER

QUTPUT. AMPLIFIER IS BUILT WITH A& LOAD PROTECTOR AGAINST SHORT OR

OPEN CIRCUITS AT THE OUTPUT, UNIT «aS NDESIGN TO A SPACE ENVIRON=-

MENT AND TO OPERATE IN A VACUUM OF 1 X 10-7 TORR WITH NO CORONA

FPRORLEMS,

REF, TECHNICAL BRIEF l1-a0=2022 S-~BAND MICROCIRCUIT POWER AMPLIFIER
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THERMAL REGQUIREMENTSs PHYSICAL CHARACTERISTICSs AND COMSTRAINTS
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LGSRSO RR IR RSREGR RSB ER SRR R PGB EREO LS

PA 2 AMPLIFIFRS M5C 21000 SERIES
DESIGN OPERATING CASE TEMPERATURFE o P53, TO 343, DEG. K
{ =4, YO 158, DEG. F)
MON-OPERATING aND STDRAGE CASE TEMPERATURE 233, 7D 363. DEG. K
: ( =40, TO 194, DEG. F)
ACCEPTANCE TFST TEMPERATURE REQUIREMENTS 253, TO 343. DEG. K

{ =4, T0 158. DEG. F)
QUALTFICATION TEST TEMPERATURE REQUIREMENTS 253, TO 343, DEG. K
( ~4, TO 158, DEG. F)

PACKAGE SHAPF RECTANGUL AR

PACKAGE SIZE # LENGTH 10.72 * WIDTH 603 # HEIGHT 13 CENTIMETERS
LENGTH 4.0 = WIDTH 2.5 % HEIGHT «5 INCHES

PACKAGE AREA 171.,0 s@. CENTIMETERS # 26.5 S50. INCHES

PACKAGE VOLU™E Bla% CUs CENTIMETERS # 9.0 CU. INCHES

CASE MATERIaAL ALUHINUH

CASE WEIGHT 21 KILOGRAMS # « 3 POUNDS

TOTAL WEIGHT ‘ «3 KILOGRAMS «6 POUNDS

SURFACFE PROPERTIES ALPHA = (.30 # EMISSIVITY = 0.90

INPUT STEADY STATE POWER 40,0 WATTS o

OUTPUT POWER 30,0 WATTS &«

THERMAL DESTGH PASSTVE #  PASSIVE

SRR rEESE RSB SR Rt r RO L BRSSO EH LRSS RS RS LSRG RRSERGGRERANSN
PHYSTICAL CHARACTERISTICS AND CONSTRAINTS AREMARKS
’ NOM MISSION ON=TIMES #PRELAUNCH YES#* ASCENT OFF® REENTRY OFF
MISSION ON=TIMES # SHUT/TUG INTH®# TUG/GRBIT ON® TUG/PAY ON
THE 91000 SERIES S$=-BAND TELEMETRY aMPLIFIER IS A NON TUNABLE MICRO
WAVE INTEGRATED CIRCUIT POWFR AMPLIFIER SPECIFICALLY DESIGNED FOR
USF IN S=-BaND TELEMETRY SYSTEMS, THE UNIT IS DESIGN TO RE INCOPORA
TED INTO A TOTAL SYSTEM PACKAGE ., UNIT [S DESIGN WITH PASSIVE THER-
MAL CONTROL OF HADIATION AND CONDUCTION TO SURFACES. UNIT HAS AN
ANODIZED ALUMINUM FINISH BUT CAN BE FINISHED PER CUSTOMER THERMAL
REQUIREMENTS, UNIT DESIGN FOR SPACE APPLICATION,
LE2-F-E F-F-3-X L 0P ¥ 3-3 L F-2-3-1- % X33 F-F'F-F-F-2-F-3-F-F-F-3-F-F-X- . 2-2- - 3-2-2-X-X-2-1-3-F-X-2-2-3-X.1-% XX -2'3-% ]
THE S=BanD SOLID-STATE TELEMETRY AMPLIFIERS ARE DESIGN AND
BUILT BY MICROWAVE SEMICONDUCTOR CORP,
100 SCHOOL HOUSE ROADe SOMERSETe NEW JERSEY 08873
THE DATA CONTAINED HERFIN WAS OBTAINED FROM
MR, CARL Jo LUMP PHONE 201-469-=-3311 EXTENSION
THF MSC-91000 SERIES TELEMETRY AMPLIFIERS ARE OFF-THE~SHELF AND IN
PRODUCTION UNTITS. THE 291000 SERIES CONSIST OF VARIOUS AMPLIFIERS
WITH VARIOUS POWER LEVELS. THF 931000 SFRIES OF AMPLIFIERS ARE
NESIGNED FOR ORERATION AT OPTIONAL SUPPLY VOLTAGES RANGING FROM 20
VOLTS TO 28 vOLTS. AT EACH OPERATING SUPPLY VOLTAGE FIVE LEVELS
OF MINIMUM POWFR OQUTPUT LEVELS ARE AVAILABLE RANGING FROM 4.5 TO
20 WAYTS FOR THE 20 VOLT AMPLIFIERS AND 6.5 TO 30 wATTS FOR THE 28
YOLLT AMPLIFIFRS. THESE UNITS ARE OPERATED IN A CLASS ¢ MODE,
ALL UNITS ARE SOLID STATE TRANSISTORIZEND UNITS THAT OELIVER A CON-
TINUOUS WAVE AT 2.2 TO 2.3 GHZ., AMPILIFIERS HAVE BEEN TESTED PER
MTL«F=5%400 FOR HIGH RELIABILITY AND SPACE APPLICATIONS,

REF, PRELIMINARY DATA SHEET ON MICROWAVE INTEGRATED CIRCUIT 91000
SERIES S~BaND TELEMETRY AMPLIFIERS RY MSC DATED MAY, 15, 1973,
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O P D 8 Ty WD GNP Y S g SO e G o O

RFM 1 RF MULTIPLEXER WAVECOM INC, p/N PDE400439-060
DESIGN QPERATING CASE TEMPERATURE P41s TO 32%. DEG. K
({ =25, TO 125+ DEG. f)
NON-OPERATING AND STORAGE CASE TEMPERATURE 236, TO 396, DEG. K
' ’ ( -350'T0 2540 DEGo F)
ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 255, TO 31l1. DEG. K
{ O To 1040 DEG. F)
QUALIFICATION TEST TEMPERATURE REQGUIREMENTS P41 TO 325. DEG. K
t '259 TO 1250 DEGO F)
PACKAGE SHAPF RECTANGUL AR
PACKAGFE SIZF # LENGTH 30.5 # WIDTH 6.3 # HEIGHT 12.7 CENTIMETERS
LENGTH  12.0 % wIDTH 2,5 % HEIGHT 5,0 INCHES
PACKAGE AREA 1322.6 SQ. CENTIMETERS * 205.,0 SG. INCHES
PACKAGE VOLUMF 2458,1 CU. CENTIMETERS ¥ 150.0 ClUo INCHES
CASFE MATFRTAL AL UMINUM
CASE wgIGHT oft KILOGRAMS # « 8 POUNDS
TOTAL WEIGHT lo6 KILOGRAMS # 3,5 PQUNDS.
SURFACE PROPERTIES ALPHA = 0.90 # FMISSIVITY = 0.85
INPUT STEADY STATE POWER 0.0 WATTS ne _
QUTPUT POWER ‘ 0,0 WATTS ##
THERMAL DESIGN PASSIVE # PARSSIVE

§#§4#*#*ﬂ**#*#***#ﬁi*ﬁ%ﬁ#ﬁﬁ**ﬂ#ﬁ#ﬁ#%ﬂﬁ#ﬁ#**%ﬂ#%##ﬂ#ﬁﬂ%ﬂ##ﬁ#ﬁﬂ*ﬁﬂ#*

PHYSTCAL "CHARACTERISTICS AND CONSTRAINTS REMARKS
NON MISSION ON-TIMES #PRELAUNCH YES® ASCENT OF
MISSTON ON-TIMES # SHUT/TUG INT® TUG/ORBIT

THE VIKING RF MULTIPLEXER IS DESIGN A BUILT

F* REENTRY OFF
oON# TUG/PAY ON
FOR THE VIKING MARS

LANDER, THE UMIT IS A PASSIVE DEVICE AND DOES NOT DISSIPATE ANY
POWER. IT HAS A PASSIVE THERMAL CONTROL OF CONDUCTION TO THE

BOTTOM SURFACFS AND MOUNTINGS AND RADIATION

FROM THE REMAINING

SURFACFS. UNIT IS PAINTFD WITH A BLACK ENAMEL PAINTs BUT CaN BE

FINISH PFR CUSTOMER THERMAL REQUIREMENTS,.

*&*#%#*ﬂ%*ﬁ*%&#ﬁ##*##ﬁ###ﬁﬂ##ﬂGﬁ#ﬁ##*##ﬂ*u##%#*###*#4*#%%*#**%*#&#

THE vIKING MULTIPLEXER IS DESIGN AND BUILT BY

WaVFECOM INC.
9036 WINNET<A AVE, NORTHRIDGE. CALIFORNIA
THE NATA CONTAINED HEREIN WaS OBTAINED FROM
MR, THOMAS ¢, wATSON

91324

PHONE 303-794~5211 EXTENSION 4841

THE VIKING RF MULTIPLEXER UNIT IS PART OF ThnE MICROWAVE COMPONENT
ASSEMABLY. UNTT IS BUILT FOR THE VIKING LANDER AND IT HAS A TWO '
CHANNEL DIPLFA SYSTEM. ABOVE DATA IS BASED ON a UNIT wITHOUT THE
EXTRA NEFDED FOUIPMENT THAT IS PACKAGED InN THE VIKING MCA.

RFF. PNA400436 YIKING COMMUNICATION SYSTEM,
AEROSGPACE DENVER DIVISION.

MARTIN MARIETTA
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LAL 2R E-L LR -1-LE-E T R E TR LR TE R R R R L

REM 2 MULTTIPLEXFR EMERSGN ELECTRIC P/N PDR500103-030
DESIGH DPEHATING CASE TEMPERATURE ' 255, TO 325. DEG. K
' { 0, TO 125, DEG. F]
NON-DPERATING AND STORAGE CASE TEMPERATURE 236s TO 344. DEG. K
‘ ‘ { =35, 70 160, DEG. F)
ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 255, Tu 325. DEG. K

{ 0o TO 125%. DEG. F)
QUALTIFICATION TEST TEMPERATURFE REQUIREMENTS 255 TO 325. DEG. K
( 0. TGO 125, DEG., F)
PACKAGE SHAPE RECTANGULAR
PAaCKAGE SIZE # LENGTH 17.8 ® WIDTH Tobh * HEIGHT To6 CENTIMETERS
LENGTH Toll # WIDTH 3.0 # HEIGHT 3.0 INCHES

PACKAGE ARERM 658.1 SG. CENTIMETERS # 102.0 $Q, INCHES
PACKAGE VOLUMWF 1032.,4 CU, CENMTIMETERS @ 63.0 ClUs INCHES
CASE MATERTA| - AL UMTNUM

CASE WFEIGHT o KILOGRAMS & «5 POUNDS

TOTAL WEIGHT s 9 KILOGRAMS £,0 POUNDS

SURFACE PROPERTIES ALPHA = (4900 & EMISSIVITY = 0,900
INPUT STEADY STATE PQWER 0.0 waTTS =%

OUTPUT POWER 0,0 WATTS w«

THERMAL. DESTGN PASSIVE #  PASSIVE

LS R L A S I LR AL L TR L TR R LT L S T Y
PHYSICalL CHARACTERISTICS AND CONSTRATINTS REMARKS
NON MISSION ON-TIMES #PRE| AUNCH YES#* ASCENT OFF# REENTRY OFF
MISSION ON=TIMES & SHUT/TUG INT# TUG/ORBIT ON#® TUG/PAY ON
THE MULTIPLEXFR 1S A PASSIVFE ELECTRONIC UNIT WITH NO POWER DISSIPA
TION, THF UNIT IS DESIGN WITH A PASSIVE THERMAL CONTROL OF RADIA-
TION AND CONDUCTION FROM THFE UNIT SURFACES. THE UNIT IS PAINTED
BLACK BUT CaAN BE FINISH PER CUSTOMER THERMAL REQUIREMENTS, UNIT
HAS A SEALED CASE AND HAS BFEN SPACE QUALIFIED ONBOARD THE TITAWN
ITT LAUNCH VEMICLE.

*G#ﬂﬂﬂﬁﬁﬁﬁﬁﬁiuﬂﬁﬂ##ﬁ##*%ﬁ%#&ﬁﬂ***ﬁﬁ#%*#ﬂ§ﬁ*#ﬁé##i*ﬂﬁ#*ﬂﬁ#*##ﬁ#*###
THE TELEMETRY S-nAND MULTIPLEXER IS DFSIGN AND BUILT AY

EMFRSON FLECTRIC RANTEC DIVISIDN

CALARASASs CALIFORNIA,

THE DA4TA CONTAINED HEREIN waS OBTAINED FROM

MR, JAMES E, ROATWRIGHTY PHONE 303-~794-5Z211 EATENSION 3156

THE TELEMETRY S-BAND MULTIPLEXER IS AN OFF-THE-SHELF AND IN PRODUC

TION UNITe UNIT HAS BEEN SPACFE QUALIFIED ON SEVERAL FLIGHTS ON

TITAN ITIT LAUNCH VEHICLE. UNIT OPERATE ON A FREWUENCY QF 2200 TO

2300 MHZs ANN TS5 A TWO CHANNEL TELEMETRY MULTIPLEXER. UNIT IS

DESIGN TO HANDLE 20 WATTS Cw APPLIED TO FACH CHANNELs WHEN CHAN=-

NELS ARE OPERATING INDIVIDUALLY OR STMULTANEQUSLY. UNIT IS :

AVATLABLE WITH A THREE CHANNEL SYSTEM BUT IT HAS A LARGER CASE

AND HIGHER WEIGHT,

REF, PDB500103 MULTIPLEXERS~TELEMETRY, S=RAND MARTIN MAKIETTA
CORPORATION DENVER DIVISION,
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1 MCR~-904 DECODER MOTORDLA INC. _ .
DESIGN OPERATING CASE TEMPERATURE 233. TO 348, DEG. K
~ { =40, TO 167Te DEG. F)
NON=-OPERATING AND STORAGE CASE TEMPERATURL 223. T0 358, DEG. K
. ( “58: TO 1850 DEGD F’
ACCEPTANCE TFST TEMPERATURE REQUIREMENTS 233, TD 348, DEG. K

{ <40, TO 167, DEG. F) .

QUALIFICATINN TEST TEMPERATURE REWUIREMENTS 233, TO 348, DEG. K
{ =40, TU 167 DEG. F)

PACKAGE SHAPF RECTANGUL AR

- PACKAGE SIZE # LENGTH - 7.1 # WIDTH 15.2 * HEIGHT 8.4 CENTIMETERS

LENGTH 2«8 % WIDTH 6.0 # REIGHT 3.3 INCHES

PACKAGE ARFA 501,5 S0, CENTIMETERS *® 91.7 SQe INCHES
PACKAGE VOLUMF 908,5 CU, CENTIMETERS *# 554 CU. INCHES
CASE MATERIAL ALUMINUM .
CASE WEIGHT «5 KILOGRAMS # 1.0 POUNDS

TOTAL WEIGHT lo4 KILOGRAMS 3 3.0 POUNDS

- SURFACE PROPERTIES ALPHA = 0,90 & EMISSIVITY = 0.90
INPUT STEADY STATE POWER 2.8 WATTS #=mpT 285 VOC POWER SUPPLY
OUTPUT POWER 0.0 WATTS o ‘

THERMAL DESIGN PASSIVE 4 PASSIVE

#&*u&ﬁ##ﬁ*#ﬂ#%#ﬂ#k###%##ﬂ%ﬂﬂ#%####ﬁ###%ﬁ#d&ﬁﬁﬁﬁ*ﬁ##ﬂﬁﬂb**ﬁ%&&ﬁﬂ%ﬁ#
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS
" NON MISSI0N ON=TIMES #PRELAUNCH YES# ASCENT OFF#® REENTRY OFF
MISSTOM ON-TIMES ® SHUT/TUG INT* TUG/ORBIT On# TUG/PAY ON
THF MCR-90« COMMAND RECEIVER/DECODER IS DESIGN WITH A PASSIVE THER
MalL DESIGN OF CONDUCTION TO THE 80TTOM MOUNTING SURFACE AND RADIA-
TION FROM THF OTHER SURFACES. THE UNIT HAS AN JRIDITE ALUMINUM
FINISH BUT CaN BE FINISH PER CUSTOMER THERMAL REQUIREMENTS, UNIT
IS PACKAGED TN AM HERMETICLY SEALED CASE. UNIT KESPOND TIME FOR
COMMAND IS5 315 MILLISECONDS MAXIMUM,. ‘
#####i!»#ﬂ-*##iﬂ&#%###ﬁﬂ-#ﬁﬂ-éiﬂtﬂﬁe:-ﬁ-*-n--lHHi-rH'Hi-n'#-b#-n-ﬂd--n-#%&*ﬂ**u###*%ﬁ#ﬁ*ﬂﬁi

THE MCh=gna COMMAND RECETVER/DECODER IS DESIGN AND BUILT 8Y

C MOTOROLA INC, GOVERNMENT ELECTRONICS DIVISION

8201 E. MCDOwFLL ROaDs SCOTTSDALEs ARTZONA 85252

THE DATA CONTAINED HEREIN wWaS OBTAINED FROM

MR, Celao MAVITY PHONE 6032-949-247] EXTENSION
THE MCR=GU4 COMMAND RECEIVER/DECODER 1S AN FM FOUR=CHANNEL
RECEIVER/ DECODER THAT wAS NEVELOPED FOR USE AS A RADIO LINK FOR
MISSILE AND ORONE APPLICATIONS. THE MCR-904 RECEIVES anND DECODES
COMMANDS TO PERFORM CRITICAL» REMOTELY CONTROLLEDs SWITCH=-CLOSURE
FUNCTIONS SUCH AS ENGINE SHUT=-DOWNe VEHICLE DESTRUCTe AND FUEL
TURN=OFF . UNIT FREQUENCY RANGE IS 400 TO 450 MAZ WITH EXTENDED
FREQUENCY AVATLABLE TO 550 MHZ, UNIT INPUT VOLTAGE [S FROM 24 TO
36 YDC ANMD STAWDRY CURRENT OF 0.1 AMPERES AT NOMINAL VOLTAGE.

REFe NATA SHFFT MCHR-904 COMMAND RECEIVER/DECODER.
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35 46 45 40 B 45 47 5 9 8 4% 6 4F 21 3 4 3 4R 22 4R U 048 0P

MEASUREMENT REANUTREMENTS

LT Y TR LY AR LR YRR R R SR AR A R RS Rt RS A

LIQUID
SURSYSTEM PRESS TEMP POSITION VOLTAGE CURRENT FLOW LEVEL DISCRETE

LR R R Y L N R L s LR TR R Rk R R R R R R R LR Rl

ELECTRICAL POwER = 1 - 3 3 - - 100 -

PROPELLANT FEED. - - - - - - - 10

FILL AND DRAIN

PROPELLANT - - = - - - 18 -

MANAGEMENT

PRESSURTZATION 17 21 4 - - - - 37

REACTION CONTROL 32 6 - - - - % 38

THRUST VECTOR 2 2 3 - - - - -

CONTROL :

FUEL CELL 2 10 - - - 1 - -
TOTALS 53 40 7 3 3 1 22 185

HHELGHGFENHH GRS L AR VRN RN R B SRRSO SRS RSB RSOUGERORBOR RGOS QN RS LRGRDSS N

TOTAL MEASUREMENTS 314 _
P L Ly L ey Y R I T R 2 T 2 T T )

TIMELINES

CONMTINUOUS OPFRATION OF SUBSYSTEM FROM PRELAUNCH TO LANDING.
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TNSTRUMFNTATTON SURSYSTEM
L L e A L A T E T R

1 TrRaNSDUCER PRES, GULTON INDUSTRIES P/N POT&0008L1-010
DESIGN OPERATING CASE TEMPFRATURE 233. TO 344. DEGs K
: ( =40, TO 160. DEGe F)
MON=-OPFRATING AND STORAGE CASE TFMPERATURE 233, TO 364, DEG. K
{ =40, TO 160, DEGs F)
ACCFPTANCE TEST TEMPERATURE RFOUTRFMENTS 233, TO 344. DEG. K

( «40. TO 160, DEG. F)
QUALIFICATION TEST TEMPERATURE REQUIREMENTS 233, TO 344. DEG. K
( =40. TO 160. DEGe F)

PACKAGE SHAPE " NDRICAL

PACKAGE SIZE # LENGTH 3.3 % wiDTH 103 * HEIGHT 0,0 CENTIMETERS
LENGTH 1.3 # WIDTH o5 * HEIGHT 0.0 [MCHES

PACKAGE AREA Be4 SU. CENTIMETERS * 1«3 S0, INCHES

PACKAGE VOLUMF 0.0 CU, CENTIMETERS ¢ 0.0 CU. INCHES

CASFE MATERIAL STAINLESS STFEL

CASE WEIGHT 0.0 KILOGRAMS & 6,0 POUNDS

TOTAL WEIGHT 21 KILOGRAMS «3 POUNDS

SURFACE PROPFRNTIES ALPHA = 0,35 & EMISSIVITY = 0,20

INPUT STEADY STATE FOWFR 0,0 WATTS a% o ,

OQUTRPUT POWER 0.0 WATTS ##

THERMAL NDESIAN PASSIVE # PASSIVE

Y A T L e L T R T T 2 L LR L L L

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS . _
NON MISSION ON=TIMES #PRELAUNCH YES# ASCENT YES* REENTRY YES
MISSION ON=TIMES # SHUT/TUB INT#* TUG/ORBIT ON® TUG/PAY ON

CTHE PRESSURE TRAMSDUCER IS & PASSIVE UNIT THAT MEASURED ABSOLUTE

PRESSURE UNIT HAS A PASSIVE THERMAL DESIGN OF CONDUCTION TO THE

MOUNTING STRUCTUREs AND RADTATION TO ENVIRONMENT, UNIT IS MADE

FROM STAINLFSS STEEL AND HAS NO PAINT 0OR FINISH ON IT, UNIT IS.

SPACE QUALIFIFD AND IS5 ONBDARD THE SKYLAB.

f- X X-2. 8- L3R R R R RN LR R R R R R R R - R R FLR. R R R R R L. - R R N R YR R -
THE ARBSO{ UTE PRESSURE TRANSDUCER IS DESIGN aAnD BUILT BY

GULTON INDUSTRIES SERVONIC nIVISION

164 WHITTIER AVENUE COSTA MFSAs CALIFORNTA

THE DATA CONTAINED HEAREIN WAS OBTAINFD FR0OM :

MR, e W, MCAMALLY PHONE 303~794=5211 EXTENSION 4618

THE PRESSURE TRANSDUCE® IS AN OFF=THE-SHELF AND IN PRODUCTION ITEM

UNTT IS DESIGN TO OPERATE OVER THFE RANGE OF 0 TO 4.14 N/CM 50 (0

TO & PSIA}. UNTT IS DESIGN TO WITHSTAND PRESURE UP TO 16.56 N/CM

SO (24 PSIay FORK ANY PFRICD OF TIME U2 TO ITS COMBINED OPERATING

AND NON QPERATING LIFE WITH NO DAMAGE, THE UNIT CASE IS DESIGN

TO WITHSTAND 552 N/CM SO (800 PSIA) MINIMUM INTERNAL PRESSURE WITH

OUT RUPTURE. TRANSDUCER HAS BEEN SFACE QUALIFIED AND 1S AT PRE-

SENT USED ONRDARD SKYLAR AS THE PRESSURE MEASUREMENT OF THE MULTI~

PUL DOCKING ANAPTOR (MDA) .

REF., PD74000R1 TRANSDUCER PRESSURE. ABSOLUTE MARTIN MARIETTA CORP~
ORATTON DEMNVF® DIVISION,
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THERMAL FREQUIREMENTSe PHYSICAL CHARACTERISTICS. AND CONSTRAINTS
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INSTRUMENTATION SUBSYSTEM
L T R R LY N P A RS R

? TRANSDUCFR PRES, BALDWIN=L IMA /N PD745S0041-011
NESTIGN QPERATING CASE TEMPERATURF - 236, TO 394, DFG. K
| ‘ ( -3%, TO 250, DEG. F}
NON=OPERATING AND STORAGE CASF TEMPERATURF 236, TO 3%4, DEG. K
: ( =35, 70 250. DEG. F}
ACCFPTANCE TEST TEMPEHATURE REQUIREMENTS 236, TO 394, DEGe K

( =3%5. 70 250. DEG. F)
QUaALTFTCATION TEST TEMPERATURE RFQUIREMENTS 236, TO 394, DEG. K
' { =35, TO 250« DEGa F)

PACKAGF SHAPFE CYLINDRICAL

PACKAGE SIZF #+ LFENGTH Be9 # WINDTH 1ad ¥ HEIGHT 0.0 CENTIMETERS
LENGTH 35 # WINTH oB ¥ FMEIGHT 0,0 TINCHES

PACKAGE AREA 8l.1 Ssf, CENTIMETERS *# t2.6 SQ. INCHES

PACKAGE VOLUwF 45,0 CU. CENTIMETERS % 2.7 CU. INCHES

CASE MATERIAL STAINLESS STEEL .

CASE WEIGHT 0.0 XILOGRAMS # 0,0 POUNDS

TOTAL WFIGHT o3 RILOGRAMS o6 POUNDS

SURFACE PRUPERTIES ALPHA = 0.35 # EMISSIVITY = 0,20

INPUT STEADY STATE POWER 0.0 WATTS ## :

OUTPUT POWER G.0 WATTS #%

THFRMAlL PRESIGN PASSTVE ¥ PASSIVE

LE-F-X-F-X-X-F. .33 K- F XT3 X-FE-FOp- - - YR R PR R R R R - PR R R R R R R R TR R
PHYSTCAL CHARACTERISTICS AND CONSTRAINTS REMARKS

NON MISSION ON-TIMES #PRELAUNCH YES® ASCENT YES# REENTRY YES

MISSION ON-TIMES # SHUT/TUG INT* TUG/ZOREIT ON#®* TUG/PAY ON
THE PRESSURE TRANSDUCER IS A PASSIVE. UNIT WITH NO POWER DISSIPA~-
TIioN, UNIT 1S MAINTAINED WITHIN THF AROVE TEMPERATURE HANGE BY
RADIATION Tn ENVIRONMENT AND CONDUCTION TO MOUNTING. UNIT HAS A
STAINLESS STEFL CASE . TRANSOUCER IS SPACE QUALIFIEQ AND 1S USED
ON TITAN II] 1 AUNCH VEHICLES PROGRAM. TRANSDUCER HAS VARIODUS
TEMPERATURE { TMITS DEPENDING ON MEDIUM SUCH ASe AIRs UDMHs NZH&
AND N204&4, .
LE-E-F-E-R-F-F- F-R- 2 FF P F -2 F.F-F.F.F. 2-3- 8- F - R -2 P E N E- R S R . B T R . SC . SR g

THE ABSOLUTE PRESSURE TRANSDUCER IS DESIGN AND BUILT BY

BALDWIN=LIMa HAMILTON
42 FOURTH AVENUE WALTHAM S4+ MASS,
THE DATA CONTATINED HEREIN WaS ORTAINED FROM
MR PAUL CHRISTFNSEN PHONE 303=794=5211 EXTENSION 2485
THF ABSOLUTE PRESSURE TRANSNUCER IS AN-OFF=THE=-SHELF AND IN 'PRODUC
TION UNIT-. UNIT IS DESIGN 70O OPERATE OVER VARIOQOUS PRESSURE RANGES
WITH THE MaxImum BEING 6 TO 345 N/CM S0 (0 TO 500 PSIA). TRANSDU=-
CER 1S SPACE QUALIFIED AND SEVERAL ARE USED UN THE VARIOUS MARTIN
MARTETTA TITAN LAUNCH VEHICLES. TRANSDUCER IS AQUALIFIED FOR USE
IN SEVERAL MEDTUMS INCLUDING 21R. NITROGEN TETROXIDEs HYDRAZINE.
AND UDMH, UNIT IS DESIGN TO WITHSTAND A PHRESSURE OF 150 PRECENT
OF 1TSS RATEP FULL SCALE PRESSURE FOR 10 SECONDS WITH A LEAKAGE
OF LESS THAN 3 X 10=180 SCC/SEC. OF HELIUM.

‘REFo‘pDT4500ﬁ1 TRANSDUCERS ABSOLUTE PRESSURE MARTIN MARIETTA CORP

SPECIFICATION DOCUMENT,
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THERMAL REQUTRFMENTSs PHYSICAL CHARACTERISTICS, AND CONSTRAINTS
AVIONICS SYSTEM

INSTRUMENTATION SUBSYSTFM
BRHOEBUNBHSRF N SR ANREOBSEAS BB BDSBRBEBODIRENGLBER

PRES 3 TRANSDUCER PRES, GENTISCO TECH CORP, P/N PDRT7450048-003
DESIGAN OPERATING CASE TEMPERATURE 144, TO 422, DEGe K
' {~200, TO 300: DEGs F)
NON=OPFRATING AND STORAGE CASE TEMPERATURE 144, TO 422, DEGs K
' {=200, TO 300. DEG. F)
ACGEPTANCE TEST TEMPERATURE REQUIREMENTS 144, TO 422, DEGe K

(=200, TO 300 DEGs F)
QUALIFICATION TEST TEMPERATURE RFQUIREMENTS 144, TO 422, DEG. K
{(~200, TO 300, DEG. F)

PACKAGE SHAPF CYLINDRICAL

PACKAGE SIZE & LENGTH 6.6 # WIDTH 1.5 # HEIGHT 0,0 CENTIMETERS
' LENGTH 2.6 = WIDTH o6 * HEIGHT 0,0 INCHES

PACKAGE AREA : 77,8 SQ, CENTIMETERS * 12.1 SQe INCHES

PACKAGE VOLUME 48,2 CU, CENTIMETERS # 29 CU. INCHES

CaSE MATFRIAL STATNLESS STEFL

CasSE WEIGHT 0,0 KILOGRAMS # 0.0 POUNDS

TOTAL WEIGHT «2 KILOGRAMS # «5 POUNDS

 SURFACE PROPERTIES ALPHA = 0,35 # EMISSIVITY = 0,20

INPUT STEADY STATE POWER 0.0 WATTS ##

OUTPUT POWER 0.0 WATTS ##

THERMAL DESIGN PASSIVE #  PASSIVE

BB BCEPON RS RS EIR R U RSO RS OSSR LS GO ARSI RGBS LR RS RO RERERR
PHYSICAL CHARACTERISTICS AMD CONSTRAINTS REMARKS
NON MISSION NN=TIMFS #PRELAUNCH YES# ASCENT YES# REENTRY YES
MISSTION ON-TTIMES < SHUT/TUG INT* TUG/ORBIT ON® TUG/PAY ON
THE PRESSURE TRANSDUCER IS A PASSIVE COMPONENT wITH MO REAL POWER
DISSIPATION, UNIT IS MAINTAINED IN ITS TEMPERATURE RANGE BY THER-
MAL' RADIATION AND CONDUCTION TO ITS ENVIQONMENT. THE UNIT STAlIM-
LESS STEEL CASE IS NOT PAINTED OR FINISH IN ANY SPECIAL WAY OTHER
THAM STANDARD STAINLESS STEFL FINISH.
BEBE RSB YT RIS IR SR E BRI ICIR RS ROEH IR SRS IU LRI R RERGNE
THE ABSOLUTE PRESSURE TRANSDUCER IS DESIGN anD BUILT BY
GENISCO TECHHOLOGY CORPORATION
COMPTONs CALIFORNIA
THE DATA CONTAINED HERFIN wWaS OBTAINED FROM
MR, PAUL CHRISTENSEN PHONE 303=794- :211 EXTENSION 2485
THE PRESSURE TRANSDUCFER IS AN OFF-=THE=SHELF AND IN PRODUCTION UNIT
THE TRANSDUCFR IS DESIGM TO OPERATE OVER A PRESSURE RANGE OF 0 TO
207 N/CWM SU (nH TO 300 PSIAY, UNIT IS DESIGN TO WITHSTAND A PRE-
SSURFE OF 150 PRECENT OF ITS RATED FULL SCALE PRESSURE FOR 10 SEC-
OMNS WITH LFEAKAGE RATE OF LFSS THAN 1 X 10~3 CC/MIN. OF HELIuUM,
UNTIT IS SPACF QUALIFIED AND IS5 USED ONBOARD THE TITAN FII LAUNCH
VEHICLE .

REF, PDT7450048 TRANSDUCEHs ABSOLUTE PRESSURE MarRTIN MARIETTA CORP
SEECIFICATION DOCUMENT, ‘
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PRES 4 TRANSDUCFER PRES, GULTON INDUS. INCe P/N PD7400085~010
DESIGN OPERATTING CASE TEMPERATURE 269, .70 311+ DEGs K
( 2%, TO 100. DEG. F)
NON=OPFRATING AND STORAGE CASE TEMPERATURE 236, TO 344, DEG. K
_ . { =35, TO 160, DEG. F)
ACCEPTANCE TEST TEMPERATURE RFQUIREMENTS 269, T0 311, DEG. K
{ 25, TO 100, DEG. FI
QUALIFICATION TEST TEMPERATURFE REGUIREMENTS 269, TO 311. DEG. K
. ( 25, TO 100. DEG. F}
PACKAGE SHAPF CYLINDRICAL
PACKAGE SIZE # LENGTH Fab * WIDTH 1.5 % HEIGHT 0.0 CENTIMETERS
LENGTH 3.4 % WIDTH «F % HEIGHT . 0,0 INCHES
PACKAGE AREA 57.3 SG., CENTIMETERS *# 15,1 S0« INCHES
PACKAGE VOLUMF 630 CU. CENTIMETERS *# 3.8 CUs INCHES
CASE MATFRIAL STAINLESS STEEL
CASF WEIGHT 0.0 KILOGRAMS # 0.0 POUNDS
TOTAL WFIGHT o3 KILOGRAMS # «» POUNDS
SURFACE PHROPERTIES ALPHA = 0,350 # EMISSIVITY = 0,200

INPUT STEADY STATE POWER
OUTPUT POWER 0,0 WATTS u=#
THFRAMAL NESIGN PASSIVE #  PASSIVE
ﬂ-iﬁ-i*#ﬂ-ﬁ--ﬁ*ﬂ'*ﬁ-ﬁ%-}*-ﬁi&#ﬁ#*#ﬁ*ﬂ#*i}-&#ﬂ*#i&%ﬁ_*ﬂﬂ*#-ﬂﬂﬁu#ﬂﬁ*%ﬂ-#ﬂ#*##*hﬂﬁ&ﬁ#ﬂ
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS
NON MISSION ON-TIMES #PRELAUNCH YES®* ASCENT YES#* REENTRY YES
MISSION ON-TIMES # SHUT/TUG INT®* TUG/ORBIT ON® TUG/PAY ON
THE DIFFERENTTAL PRESSURE TRANSDUCER IS A PASSIVE UNITe IT 1S DE~-
SIGN TO INDICATE A PRESSURE DIFFERENCE OF + TO - 3,45 N/CM SQ ( ¢
TO «5.0 PSIN). UNIT HAS NO REAL POWER NISSIPATION AND ITS TEMPERA
TURE 1S MAINTAINED BY CONDUCTINON AND RADIATION TO THE SURROUNDING.
UNIT IS MADF FROM STAINLESS STEEL AND IS HERMETICLY SEALED. UNIT
HAS NO FINISKH. TRANSDUCER 1S SPACE GUALIFIED AND IS USED ONBOARD
TITAN TITE LAUNCH VEHICLE.
PEF- T 0N 2.0 P32 FENELII XY R-Y 200 0. -0 - 1. F-F-0- .0 -F-0-F-3-5-F-F-L-0-L 3-8 -3 F-F 3.1 8-%-%-R-3-X-I X3
THE DIFFERENTIAL PRFSSURF TRANSDUCER IS DESIGN AND BUILT BY
GULTON INDUSTRIES INC., SERVONIC/INSTRUMENTATION DIVISION
1644 WHITTIE® AVENUE COSTA MESAs CALIFORNIA 92627
THE DATA CONTATNED HEREIN waAS OBTAINED FROM
MR, Jo Fao BDOATWRIGHT PHONE 303-794-5211 EXTENSION 3156
THE PRESSURE TRANSDUCER IS AN OFF~THE-SHELF AND IN PRODUCTIOM ITEM
1T MEASURES A PRESSURE NDIFFFRENCE RETWEEN ITS Tw) PRESSURE PQRTS,
UNTIT IS DESIGM TO OPERATE AT A PRESSURE RANGE OF ~3,45 TO +3.,45 N/
CM S0 (=50 TO .0 PSID)e UNIT CASE 15 DESIGN TO WITHSTAND 414 N/
CM SO (600 PSIG) WITHOUT RUPTURE, THE PRESSUKRE TRANDUCER IS SPACE
AUALIFIEDNs aND IS5 ONROARD TITAN 1IIE WHICH I5 EXPECTED TO BE FLOW
SOMETIME DURING THE FIRST PART OF 1974, ‘

0.0 WATTS #e

REF. PDT74V008% TRANDUCER PRESSUREs DOIFFERENTIAL MARTIN MARIETTA
CORP . SPECIFICﬁTION DOCUMENT
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TEMP 1 TRANSUUCER TEMP HY=-CAL ENGINEERING  P/N PDT7400082-009
NESIGN OPERATING CASE TEMPERATURF - ~ 148. TO 423, DEG. K
(=193, TO 302. DEGs F)
NON-ORERATING AND STORAGE CASE TEMPERATURE 155, TO 409. DEG. K
(-180, TO 277. DEG. F)
ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 148, TO 423, DEGa K

(=193, TO 302. DEG. F)
QUALIFICATION TEST TEMPERATURE REQUIREMENTS 198, TO 423. DEG. K
(=193, TU 302, DEG. F)

" PACKAGE SHAPF RECTANGUL AR

PACKAGE SIZE #Y LENGTH 2.0 # WIDTH 2.0 # HEIGHT o3 CENTIMETERS
LENGTH Wi WIDTH oR # HEIGHT .1 INCHES

PACKAGE AREA 10,3 SQe CENTIMETERS # 1.6 5Q., INCHES

PACKAGE VOLUME 1.0 CU., CENTIMETERS ¥ - +1 CUas INCHES

CASFE MATFRIAL STATNLFSS STEEL '

CASE WFIGHT 0.0 KILOGRAMS & 0.0 FOUNDS

TOTAL WEIGHT 0 KILOGRAMS # .1 POUNDS

SURFACE PROPERTIES ALPHA = 0635 # EMISSIVITY = 0,20

INPUT STEADY STATE POwFR 0ol WATTS &+

OUTPUT POWER 0,0 WATTS s#

THERMAL DESTGN FPASSIVE ®  PASSIVE

P T L FEEEE- S-SR 2R L E -2 R Y- -SRI E- R R LR Rk

PHYSTICAL CHARACTERISTICS AND CONSTRATINTS REMARKS '
NON MISSION ON=TIMES #PRE| AUNCH YES# ASCENT YES® REENTRY YES
MISSION ON=TIMES # SHUT/TUG INT® TUG/ORBIT On# TUG/PAY  ON

THF TEMPERATURE TRAMSDUCER TS A PLATINUM UNIT, IT IS A PASSIVE

UNTIT THAT HAS & MAXIMUM WEIGHT OF 6 GRAMS. TRANDUCER THERMAL

CONTROL 1S5S STMPLY PADIATION AND CONDUCTION. UNIT CASE IS STAIN=-

LESS STEEL AND DOES NOT HAVF ANY PAINT OR FINISH ON IT, UNIT IS

SPACE QUALIFIED AND SEVERAL DOZEN OF THIS UNIT aRE ONBOARD SKYLAR

SUPPLING TEMPERATURE RFADINGS.

T S - F T LS LTS LEEY LR TR 2L L 0 -2 1 L 8 A X T-F- 108 E LR R Y
THE SURFACF TEMPERATURE TRANSDUCER IS DESIGN AND BUILT BY

HY~CAL ENGINFFHRING

12105 LOS NIETOS ROAD SANTA FE SPRINGS. CALIFORNTA

THE DATA CONTAINED HEREIN wAS OBTAINED FROM .

MR, Ce Wao MCANALLY PHONE 303-794-5711 EXTENSION 4618

THE TEMPEHATURFE TRANSDUCER IS AN OFF-THE=-SHELF anND IN PRODUCTION

TRANSDUCEKR., UNIT HAS A PLATINUM RESISTANCE SENSOR ENCASED IN A

THIN STAINLFSS STEEL CASE. THE UNIT OPERATING TEMPERATURE RANGE

IS FROM =125 TN 1%0 DEGLC (=193 TO 302 DFG.F). UNIT 15 SPACE

QUALIFIFED AND SEVERAL DNZEN OF THIS TRANSDUCER ARE AT PRESENT IN

USE ONBOARD THE MULTIPLE DOCKING ADAPTOR(MDA) OF SKYLAB,

REF., PN7400082 TRANSDUCER TEMPERATURE. SURFACE MARTIN MARIETTA
SPECIFICATION DOCUMENT,
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TEMP

AVIONICS SYSTEM

INSTRUMENTATTION SURSYSTEM .
LR L R L L L LR T Y T L R R

2 TRaANSDUCER TEMP, ROSEMOUNT ENGR, CO  P/N PDT450047-005
DESIGN OPERATING CASE TEMPERATURE  236s TO 422+ DEG. K
{ =3%. T0 300. DEG. F)
NON=-OPFRATING AND STORAGE CASE TEMPERATURE 236 TO 422, DEG. K
( =35, TO 300. DEG.: F)
ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 236 TO 42¢2. DEG. K
( =35, TO 300. DEGs F)
AUALTIFICATION TEST TEMPERATURF REQUIREMENTS 144, TO 311« DEG. K
‘ ' («200, TO 1004 DEG. F)
PACKAGE SHAPFE CYLINDRICAL
PACKAGE SIZg = LENGTH 2.0 % WIDTH 5 % HEIGHT 0,0 CENTIMETERS |
LENGTH o8 % WIDTH o2 # HEIGHT 0.0 INCHES
PACKAGE AREA 8ol SQs CENTIMETERS *® 1.3 SG. INCHES
PACKAGE VOLUwWE 1e6 CUs CENTIMETERS ® sl CU. TINCHES
CASE MATERIAL STAINLESS STEEL
CASE WEIGHT 0.0 KILOGRAMS % 0.0 POUNDS
TOTAL WEIGHT «2 KILOGRAMS ®# o4 POUNDS

SURFACFE PROPERTIES

INPUT STFADY STATE POWER

QUTPUT POWER

ALPHA = 04350
D.0 WATTS ##
0.0 waTTs =4

* EMISSIVITY = 0,200

THERMAL DESIAN PASSIVE  + PASSIVE
ﬂ#ﬂ***#ﬁﬁ-*ﬁﬂ»*%ﬂ-ﬂﬂﬁ#ﬂ-ﬁ-ﬁ*b##bﬂﬁﬂ-nﬁ-ﬂ-#*iH-‘r%H:--ﬁCHI'H»##ﬁ#ﬁ#ﬂ#ﬂ*ﬂ##ﬁﬁ%#*#ﬁ*##7
PHYSICAL CHARPACTERISTICS AND CONSTRAINTS REMARKS
NON MISSION ON-TIMES #PRELAUNCH YES# ASCENT YES#* REENTRY YES
MISSTON ON=-TIMFS # SHUT/TUG INT®* TUG/ORBIT On* TUG/PAY ON
THE SURFACE TEMPERATURE THANSDUCER IS DESIGMN TO MEASURE THE SUR=-
FACF TEMPERATURE OF THE PROPELLANT LINES WHICH FEED THF ATTITUDE
CONTROL SYSTeM, UNIT IS A4 SEMI-CYLINDRICAL WITH A THICKNESS OF
0.254 CM (0,10 IN) AND AN INSIDE DIAMETER OF 0,32 CM (0.125 IN).
TRANSDUCER 1S 8 PASSIVE UNTIT THAT CONDUCTS AND RADIATE TO THE
SURROUNDING, UNIT HAS NO PAINT OR OTHER THAN STANDARD STAINLESS
STFEL FINISH., UNIT IS SPACFE QUALIFIED AND 15 USED ON TITAN III.
#ﬂ**##ﬂ-*ﬂ*##&ﬂ*#%#*#*ﬂ{HI»CHHH:-~n-ﬂ--ﬂ-ia--}u*###**ﬁ##ﬁﬂ-ﬂ#iﬂ**#ﬁﬂ*#*ﬁ#ﬁﬁﬁ#ﬁ#ﬂ
THE ATTITURE CONTRO| SYSTEM TEMPERATURE THANSDUCER IS DESIGN
AND RUILT BY RNSEMOUNT ENGINEERING COMPANY
4900 W, THTH STREET MINNEAPOLISs MINNESOTA 554139
THE DATA COMTAINED HEREIN WaAS OBTAINED FROM
MR, Jo Feo BOATWRIGHT PHONE 303=-794-5211 EXTENSION 3156
THE TEMPERATURE TRANSDUCER IS AN OFF=THE-SHELF AND IN PRODUCTION
UMIT. THE TRANSDUCER IS A SEMI~CYLINDRICAL UNIT THAT IS MOUNTED
ON PROPELLANT LINES TO MIASURE THE PROFELLANT TEMPERATURE. THERE
ARE SEVERAL UNITS SIZE TO FIT THE VARIOUS PROPELLANT LINES SIZES.
TRANSDUCER IS SPACE QUALIFIFD AND HAS BEEN SPACE FLOWN ONBOARD
MARTIN MARIETTA TITAN ITII LAUNCH VEHICLES. :

REF. 7450047 TRANSDUCERSsTEMPERATURE-ATTITUDE CONTROL SYSTEM
MARTIN MARIETTA CORP, SPECIFICATION DOCUMENT,
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AVIONICS 5YSTEM
INSTRUMFNTATTION SURSYSTEM
*'ﬂ»ﬂ-ﬂ'ﬂ'"%ﬁ&‘ﬂ‘ﬂ'#%-ﬂr**'ﬂ-Cl'ﬁ-ﬂ»ﬁﬂ{-ﬂ*bﬂ##ﬁ*bﬂﬂ*ﬁﬂ%#%ﬁ%ﬁ*
3 TRANSOUCFR TEMP, ROSEMOUNT ENGR. CU  P/N PD7450030-503
DESTGN OPERATING CASE TEMPERATURF 2660, TO 311, DEG. K
( 70, TU 100, DEG. F)
Z36. TO 344, DEG. K
{ =35, TO 160. DEG. F)
ACCEPTANCE TEST TEMRERATURE REQUIREMENTS 2666 TO 311, DEGs K
' { 20. TO 100, DEG. F)
QUBLTIFICATION TEST TEMPERATURF RFQUIREMENTS 266, TO 311, DEG. K
( 20, TO 100, DEGe F)

NON=OPERATING AND STORAGE CaSE TEMPERATURL

PACHAGE SHAPE CYLINDRICAL
PACKAGE SIZF # LENGTH 5.8 # WIDTH .8 # HEIGHT 0.0 CENTIMETERS
LFNGTH 2.3 % WIDTH o3 % HEIGHT 0.0 INCHES
PACKAGE AREA 31,6 SO, CENTIMETERS ¥ 4.9 SQo INCHES
PACKAGE VOLUME 10.7 €U, CENTIMETERS * o7 CU, INCHES
~ CASE MaTERIAL STATNLESS STEFL '
CASE WEIGHT D.0 KILOGRAMS # 1,0 POUNDS
TOTAL WEIGHT «3 KILOGRAMS = <6 POUNDS
‘SURFACF PROPERTIES ALPHA = 0,35  * EMISSIVITY = 0.20
INPUT STEADY STATE POWER 0.0 WATTS =& :
OUTPUYT POWER C 0.0 WATTS ##
THERMAL NESTGN PASSIVE  # PASSIVE

PR R o NP W A A g R A R R R R R R R R AR R R R R Rl L
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS

NON MISSIONM ON~TIMES #PRE|AUNCH YES* ASCENT YES¥ REENTRY YES

MISSION ON=TIMES # SHUT/TUG INT®* TUG/ORBIT ON® TUG/PAY ON
THE RULK PROPFLLANT TEMPERATURF TRANSDUCER HAS A PROBE THAT IS
17.7 CM(S.0 TN} LONG AND 1S .64 CM (0,25 IN}) IN DIAMETER.. THE
PROBE 1S EXTENDED ALL THE wAY INTO THE PROPELLANT TANK. THE SENSI-
TIVE FLEMENT IS THERMALY ISOLATED FROM THE UNIT BODY. THE UNIT .
THERMAL DRESTIGN IS TO RANDIATE AND CONDUCT TO THE SURRUUNDING. TRANS
NUCFR 1S HASTCALLY A PASSIVE DEVICE WITH NQ POWER DISSIPATION.
UNTT IS5 SPACE QUALIFIED ON TITAN III PROGRAM.
R 2 I L RN R R R E-E A R g - R L L gL Lol L LS b

THE KULK PROPELLANT TEMPFRATURE TRANSDUCER IS DESIGN AND BUILT

RY ROSEMOUNT ENGINEERING COMPANY :
4500 W, T78TH STRFEET MINNFAPOLISe MINNESOTA 59435
THFE DATA CONTAINED HEREIN WwAS ORTAINE(D FROM
MR, Js Fo BOATWRIGHT PHONE 303-794-5211 EXTENSION 3156
THF TEMPFRATURF TRHANSDUCER 1S AN OFF=THE=SHELF AND IN PRODUCTION
UNTT. IT IS DOFSIGN TO MEASURE PROPELLANT TEMPERATURES.: UNIT HAS
A PRORF THAT IS & RFESISTANCE TEMPERATURE SENSITIVE.THE PRORE IS
PLACED INSIDE THE PROPELLANT TANK FOR MEASUREMENTS, UNIT IS SPACE
QUALIFIED AND IS USED ONBOARD THE TITAN III LAUNCH VEHICLE. THE
TRANSDUCER 1S DESIGN TO MEASURE TEMPERATURES OF NITRUGEN TETROXIDE
HYDERAZTINE AND UDMH- THFE TITaN PROPELLANTS.

REF., RFD745003n TRANSDUCFRS=TEMPFRATURFE s+ BULKe PROPELLANT MARTIN
MARTFTTA CORP, SPECIFICATION DOCUMENT, '
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TEMP 4 TRANSDUCER TEMP, ROSEMOUNT ENGR, CO  P/N PD7450025-502
DESTGN OPERATING CASE TEMPERATURE 219. TO 355. DEGs K
| t =65, TO 180. DEG. F)
NON-OPERATING AND STORAGE CASE TEMPERATURE 219, TO 355. DEG. K
( =65, TO 180. DEGa F)
ACCEPTANCE TEFST TEMPERATURE REQUIREMENTS = 219. TO 355, DEG. K

( -65, 7O 180. DEG. F)

QUALIFICATION TEST TEMPFRATURE REQUIREMENTS 219, TO 355. DEG. K
: { =65, 70 180. DEG. F)

PACKAGE SHAPE CYLINDRICAL

PACKAGE SIZE # LENGTH 5.8 % W]DTH 1.0 & HEIGHT 0.0 CENTIMETERS
LENGTH 2.3 # WIDTH o4 ¥ HEIGHT 0.0 INCHES

PACKAGE AREA 43.8 SQ. CENTIMETERS * 6.8 SQe INCHES

PACKAGE VOLUME 18.9 CU. CENTIMETERS # le2 CUs INCHES

CASE MATFRIAL STAINLESS STEEL :

CASE WEIGHT 0.0 KILOGRAMS # 0.0 POUNDS

TOTAL WEIGHT e3 KILOGRAMS # o6 POUNDS

‘SURFACF PROPERTIES ALPHA = 0,35  # EMISSIVITY = 0,20

INPUT STEADY STATE POWER 0.0 WATTS u=

OUTPUT POWER 0.0 WATTS =«

THERMAL DESIGN PASSIVE # PASSIVE

%4*&#*#&ﬁ*ﬁﬂﬁﬂﬂﬁﬁﬁﬁﬂﬁﬂﬁiﬁéﬁéﬁﬁﬁ*#ﬁ#&#*ﬁ###*ﬂ“ﬁ**ﬁ#ﬁ##*ﬁﬁﬁﬁ#*%“#ﬁ#ﬁ

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS

NON MISSION ON-TIMES 2PHEL AUNCH YES® ASCENT YES# REENTRY YES

MISSION ON=TIMES # SHUT/TUG INT®* TUG/ORSIT _On# TUG/PAY ON
THE TEMPERATURE TRANSDUCFR IS A PASSIVE UNIT WITH NO REAL POWER
NISSIPATIUN, UNIT HAS & PRORE THAT IS 4.6 CM{1.8 IN} LONG THAT
IS PLACED INSINE THE PROPELLANT TAMNK AND MEASURES THE PROPELLANT
TEMPERATURE, THE TRANSDIUCER THERMAL DESIGN IS TO CONDUCT AND RADI-
ATE TO THE SUSRCGUNDINGS., UNIT IS MADE FROM STAINLESS STEEL AND IS
NOT PATNTED, TRANSDUCER IS SPACE QUALIFIED AND FLOWN ON SEVERAL
TITaN VEHICLES
Y Y XY - R R R T2 R R LY L UYL YR RN - -8R R - -X- 2.8 31X - F-%-J

THE PROPELLANT TEMPERATURE TRANDUCER IS DESIGN AND BUILT aY

ROSFEMOUNT ENGINEERING COMPAMY
4900 v, T78TH STREET MINNFEAPOLIS: MINNESQOTA 55435
THE DATA CONTAINED HEREIM WAS OBTAINED FROM
MR, Jeo Fo BOATWRIGHT PHONE 303-794-5211 EXTENSION 3165
THFE TEMPERATURE TRANSDUCFR 1S AN OFF=THE-SHELF aND IN PRQDUCTION
UNITs THE TRANDUCER IS DESIGN TO MEASURE PROPELLANT TEMPERATURE,
THFE UNIT HaS A PROTRUDTNG RFESISTANCF TEMPERATURE SENSITIVE PROBE
THAT 1S FATENNED INTO THE PROPELLANT TANK AND MEASURES THE PROPEL-
LANT TEMPERATURE. TRANSQOUCER IS SPACE QUALIFIED AND IS SPACE
FLOWN ONRUARD THE TITAN LAUNCH VFHICLE. THE TRANSDUCER IS USED
TO MEASURE THE TEMPERATURE DF THE TITAN PROPELLANT WHICH CONSIST
OF THE OXIDIZER NITROGEN TETHROXIDE AND FUEL A S50~50 MIXTURE OF
HYDHAZINE AND UDMH.,

REF. PD7450025 TRANSDUCER -TEMPERATUREs PROPELLANT. MARTIN
MARIETTA CORP, SPECIFICATION DOCUMENT.
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AVIONTICS SYSTEM

INSTRUMENTATION SURSYSTEM
Ly AL LI e A e L T

CURR 1 SHUNTS=-CURRENT MARTIN MARIETTA MMC STD. 92018 :
DFESIGN OPERATING CASEF TEMPERATURFE ) 223, TO 378, DEG. K
( -58, TO 221 DEG. F)
NON-OPERATING AND STORAGE CASE TEMPERATURE 223, T0 378, DEG. K
( =58, TO 221. DEG. F}
ACCEPTANCE TEST TEMPFRATURE REQUIREMENTS 223. TO 2378, DEGs K

{ =58. TO 221. DEGa F)
QUALIFICATION TEST TEMPERATURE REQUIREMENTS 223, TO 378, DEG. K
_ ‘ { =58, TO 221. DEG. F)

PACKAGE SHAPE RECTANGUL AR

PACKAGE SIZE # LENGTH 5.1 # WIDTH 3.3 ® HEIGHT 4.3 CENTIMETERS

LENGTH 2.0 # WIDTH 1.3 # HEIGHT 1.7 TINCHES

PACKAGE AREA In%.9 S84, CENTIMETERS # 16.4 SQ. INCHES
PACKAGE VULUME T?e4 CU, CENTIMETERS # 4.4 CU. INCHES
CASE MATERIAL = FIBFRGLASS

CASE WEIGHT : 0,0 KILOGRAMS # D.,0 POUNDS

TOTAL WEIGHT o1 KILOGRAMS # 3 POUNDS

SURFACE PRUOPERTIES ALPHA = 0.9 # FEMISSIVITY = (.9
INPUT STEADY STATE POWER 0.0 WATTS #x

OUTPUT POWER 0.0 WATTS &+

THERMAL DESIGN FASSIVE # PASSIVE

By T LT 2 Y Y Y PR e TR TR Ty r T L Y L)

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS
NON MISSION ON-TIMES #PRELAUNCH YES# ASCENT YES® REENTRY YES
MISSTON ON-TIMES # SHUT/TUG INTH* TUG/ORBIT ON® TUG/PAY ON
THE CURRENT SMUNT IS A PASSTVE DEVICE USED TO MEASURE CURRENT
FLOW, THE SHUNT BASE 1S MADE FROM A FIBERGLASS WITH THE ELEMENT
ASSEMBLY MADE OUT OF NICKEL CHROME ALLOY. UNIT HAS NO REAL POWER
DISSIPATION, AND CONTACT STUDS ARE ISOLATED FROM REST OF SHUNT
BASF. UNIT IS NOT PAINTED AND IS SPACE QUALIFIED FOR TITAN.
XX 2% X0 0-R-L. 0T -0 220 X-1. 02 X-R-2-F-X-2- R - .E-E--X-2- L X R AL EE - XL R-F- 22 Ry 2y R g Y21
THE INSTRUMENT SHUNIS ARF DESIGN BY
MARTIN MARIETTA CORPORATION DENVER DIVISION
P. 0., BOX 179 DENVERs COLORADO 80201
THE DATA CONTAINED HEREIN WAS OBTAINED FROM
MR, Jo E. BOATWRIGHT PHONE 303-794~5211 EXTENSION 3165
THE INSTRUMENT CURRENT SHUNT IS AN OFF-THE~=SHELF AND IN PRODUCTION
UNIT. THERE aRf SEVERAL TYPE OF SHUNTS DEPENDING ON THE REQUIRED
CURRENT RATING, FOR A& 50 MILLIVOLT SHUNT THE CURRENT RATING VARIES
FROM 2.5 AMPS TO 100 AMPS, THE UNIT IS SPACE QUALIFIED AND IS
USED ONBOARD THE TITAN LAUNCH VEHICLE PROGRAM,

REF, MARTIN MARIETTA COROPRATION DENVER DIVISION-STANDARD SPECIFIC
ATION CONTROI. DRAWING 92D18 SHUNTS INSTRUMENT=- REV 9 11,17 1972,
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EXE-2-2°2-K-X-2-X-F.5-%-X-R-F-F-F-R-X-L-X-5-5- 2K X

ﬁ#ﬁ*ﬂﬁ*uaa*u&#*ﬂ*é*#ﬁﬁn»uﬁn#*nﬁnaﬁ#ﬂ%ﬁ#uﬁu%ﬂ&ﬂﬁﬁun&ﬂ*nﬂﬁﬁﬂﬁﬁﬁéﬂ%ﬂ#ﬂ##ﬁ*

EQUIPMENT QUANTTY WELGHT POWER VOL UME
1TEM (POUNDS) (WATTS) (CU FT.)

'ﬂ‘ﬂ‘“*#ﬂ'*ﬁ***ﬂ‘**ﬂ"ﬂ‘#'."'5"H‘n‘“‘ﬂ“ﬂ‘ﬁ****ﬂ**ﬁ*ﬁﬂﬂ'ﬂﬁﬁ**ﬂﬂﬂﬁﬂ‘**ﬁﬁﬂ*ﬁ**ﬂﬁ#*“#**ﬂﬁ#“ﬁﬁﬁ
FUEL CFLL * 1 36, 1500, 1.13
POWER PLANT : ,

BATTERY s 1 10, 560, .12
SILVER ZINC

POWER NDISTRIAUTION ) 10. ve .11
UNTT

HYNROGEN TANK . 1

OXYGEN TANK 1

TOTAL

(22140 -8Rl E R L L AL R R LR R R R Ll R R R R R R L R L

NOTES # BASED UPON 1976 TECHNOLOGY. SHORT TERM PEAK CAPABILITY OF
4-Kw, ,

#4  STZED TO PROVIDE EMERGENCY POWER FOR 30 MINUTES, SIZED AS
A lO=AH UNIT WITH 45 W-H/LB ENERGY DENSITY.

B A R e R s L L e T R eIty
TIMELINES

CONTINUOUS OPFRATION OF SUBSYSTEM FROM 3,877 HOURS TO 97.634
HOUIRS ., ’
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1 TuG FUFL CELLS PRATT AND wHITNEY :
DESTIGN OPERATING CASE TEMPERATURE 278, TO 355. DEG. K
‘ { 40, TO 1B0. DEG. F)
NON-OPFRATING AND STORAGE CASE TEMPERATURE 273. TO 394, DEG. K
{ 32 10 250+ DEG. F}
ACCFPTANCE TEST TEMPERATURE REGQUIREMENTS 278. TQ 355. DEG. K

( 40, TO 180, DEG. F)

QUALIFICATION TEST TEMPFRATURE REAQUIREMENTS 278 TO 355. DEG. K
( 40, TO 180. DEG. F1

PACKAGE SHAPE RECTANGULAR

PACKAGE SIZE # LENGTH 36,8 # WIDTH 16.0 % HEIGHT 30.7 CENTIMETERS

LENGTH 14.5 # WIDTH 6Ge3 # HEIGHT 12,1 INCHES

PACKAGE ARE& 4472 SQe CENTIMETERS * 686,1 SQ. INCHES
PACKAGFE VOLUME 18113.2 €U, CENTIMETERS # 1105.,3 CUs INCRES
CASF MATFHRIAL ALUMINUM

CASE wEIGHT 1.5 KILOGRAMS # 3.3 POUNDS

TOTAL WEIGHT  1%.0 KILOGRAMS ® 33.0 POUNDS

“SURFACE PHRUOPERTIES ALPHA = (.20 # EMISSIVITY = 0.05
INPUT STFADY STATE FOWER A8,0 WATTS =4NO LOAD :
732.5 AT le5 «w s 234,44 AT 0.5 KW (WATTS AT KW .LOAD : )
OUTPUT POWER Do WATTS ##

THERMAL DESIAN ACTIVE # ACTIVE

#ﬁ#*ﬁ##ﬁ#**ﬁﬂ%ﬁ*ﬂ###ﬂ**ﬁ##%*%*b***ﬁ*#4dﬁ#ﬁ#**ﬁ#*ﬁ*#*ﬁ%ﬂ#ﬁ###**ﬁ*bﬁ
PHYSICAL CHARACTERISTICS AND CONSTRAINTS HEMARKS

NON MTSSION ON=TIMES #PREIAUNCH YES® ASCENT OFF® REENTRY OFF.

MISSION ON=-TIMES = SHUT/TUG ON%* TUG/ORBIT ON® TUG/PAY ON
THE FUEL CELLS FOR SPACE TUG ARE AT PRESENT IN DEVELOPMENT FOR
NASA~LERC ANND THE USAF. UNIT IS DESIGN TO USE A RADIATOR FOR ACT-
IVF COOLING SYSTEMs IN ADDITION UNIT HAS A MULTI=LAYER INSULATION
At ANKET AROUND IT. ABOVE TEMPERATURES ARE - THE FUEL CELL INTERNAL
TFMPFRATURESs WITH B82.7 DEG C(180 UFG.,F} BEING THE NORMAL OPERAT-
ING TEMPERATURFs THE LIMITING FACTOR ON THE LOW END OF THE TEMP=-
RATURF RANGE 1S THE FREEZING POINT OF WATER.
**b##*#*n*ﬁ#*h*#*ﬁﬁ#ﬂ#ﬂ#*#%ﬂﬁﬂﬂﬁﬁﬁﬁﬂﬁﬁﬁﬂﬂ*ﬂﬁﬂ**ﬁﬂﬂﬂ%#ﬂﬁﬁ*ﬂﬂﬁﬂﬁb%##

THE FUEL CELLS FOR SpACE TUG ARE BEING DESIGN AND BUILT ev

PRATT AND AHITNEY AIRCHAFT
EAST HARTFORND CONMECTICUT
THFE DATA CONTAINED HERFIN WAS OBTAINED FROM
MR, Lo My HAMNLEY PHONE 203=565=2764 EXTENSTON
THF FUEL CELLS ARE AT PRESENT IN DEVELOPMENT BY PRATT AND WHITNEY
FOR NASA LYRC AND USAF. THE FUFL CELLS fFOR THE SPACE TUG ARE AD=-
VANCF TECHNOLOGY UNTTS UTILTZING A PASSIVE WATER REMOVAL FROM THE
FUEL CFLL3., THESE FUEL CELLS WILL OPFRATE AT 11.0 ~/CM SQ. (16
PSTA} AND AT B7.2 DEG.C(180 DEG Fle UNIT IS DESIGN WITH 32 PLATES
IN A SERIES WwHICH FORM & FUFL CELL STACK., UNDER NORMAL OPERAT-
ING CUNDITION UNIT IS EXPECTED TO GENERQATE 1 Kw=STEADY STATE POWER
AND UP TO 3 kw PEAK FPOWFR AT 28 0OR 56 VDC, UNIT IS SELF HEATING
WITH APPROX 470 WATTS OF HEAT BEING REJECTEL AT 1 KW STEADY STATE
POWFR HUT REQUTRES B8 WATTS TO MAINTAIN UNIT OPERATING WITH NO
LOAR, THIS TS NO TO THF UNIT INTFRNAL HEATER THAT DRAWS POWER TO
KFEP UNIT IN OPERATING TEMPERATURE. THE UNIT STARTUP HEATER SIZE
LIMITS WARM yp TO A MINIMUM OF 15 MINUTES, IN ADDITION TO THE
CELL STACK AND STARTUP HEATFR UNIT INCLUDES THE FOLLOWING: PUKGE
VALVESe COOQLANT TEMP CONTROL VALVE AND PUMPe WATER VENT REGULATOR:
AND COUPLED READTANT PRESSURE REGULATOR. ' :
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THERMAL REQUIREMENTS, PHYSICAL CHARACTERISTICS, AND CONSTRAINTS
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AVIONICS SYSTEM
ELECTRICAL POWER SUBSYSTEM |
ﬂ*ﬁ*“**ﬂ***“’ﬁﬁﬁ“ﬁ*&@*ﬁﬁﬁ*“***“*ﬁ“**“**ﬁﬁ@*ﬂﬂ
FC 2 FUEL CELLS GENERAL ELECTRIC
DESIGN OPERATING CASE TEMPERATURE 273, TO 322. DEG. K
. - ( 32, TO 120, DEG. F)
NON-OPERATING AND STORAGE CASE TEMPERATURE = 273, TO 366, DEGe K
‘ : B ! 32. TO 200, DEG. F)
ACCEPYANCE TEST TEMPERATURE REQUIREMENTS 273, 7O 322. DEG. K
' { 32. TO 120, DEG. F)
QUALIFICATION TEST TEMPERATURE REQUIREMENTS 273. TO 366 DEG. K
: . { 32, TO 200. DEG. F)
PACKAGE SHAPE RECTANGULAR : '
PACKAGE SIZE # LENGTH 3648 # WIDTH 50.8 # HEIGHT 33,0 CENTIMETERS
LENGTH 24,5 # WIDTH. 20.0 # HEIGHT 13,0 INCHES

PACKAGE AREA 9529.,0 SQ. CENTIMETERS # 1477.0 SQ. INCHES
PACKAGE VOLUMF 61779.2 CU, CENTIMETERS ¢ 3770.0 CU. INCHES
CASE MATERIAL STAINLESS STEEL

CASE WEIGHTY 4,1 KILOGRAMS # 9.0 POUNDS

TOTAL WEIGHT 2603 KILOGRAMS » 57.9 POUNDS

SURFACFE PROPERTIES ALPHRA = 0.20  ® EMISSIVITY = 0,05

INPUT STEADY STATE POWER 30,0 WATTS #e
0.0 AT 0, DEGs 0,0 AT 0, DEG (WATTS AT DEG. FAHRENHEIT)
OUTPUT PONWER 0.0 WATTS @@
THERMAL DESIGN ACTIVE %  ACTIVE
0#######”’##4004#ﬂﬂﬂﬁGiﬁﬂﬁﬁﬂﬁﬁﬁﬁ##ﬂﬁﬂﬂ##ﬂﬁﬁﬂﬂ*ﬁﬂGﬁ#ﬂﬂ&&####ﬂﬂﬂﬁﬁ*'
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS |
NON MISSION ON=TIMES #PRELAUNCH YES®* ASCENT OFF® REENTRY OFF
MISSTON ON-TIMES # SHUT/TUG ON* TUG/ORBIT ON® TUG/PAY ON
THE FUEL CELLS FOR SPACE TUG ARE AT PRESENT IN THE DEVELOPMENT
. STAGEs THE DATA IS BASED ON A NASA TECHNOLOGY STUDY OF FUEL CELLS
FOR SPACE SHUTTLE., THE UNIT HAS AN ACTIVE THERMAL CONTROL OF -
CIRCULATING COOLANT TO MAINTAIN THE FUEL CELL INTERNAL OPERATING
TEMPERATURE AT 65 TO 82 DEG C (150 TO 180 DEG. F). IN ADDITION TO
COOLANT SYSTEM THE UNIT IS COVERED WITH A& MULTI-LAYER INSULATION -
BLANKET, FREEZING POINT OF WATER IS THE TEMPERATURE LIMIT ON UNIT.
Loa #Gﬁﬂ#Gﬁﬁ###ﬂﬂ'##Gﬂ'#ﬂ###@###%#ﬁ###G#GQG##“#G##Qﬁ###ﬂﬁ##ﬂ####ﬂ#lﬁ#
THE SOLID POLYMER ELECTROLYTE FUEL CELL IS DESIGN AND BUILT BY
GENERAL ELECTRIC COMPANY AIRCRAFT EQUIPMENT DIVISION DIRECT ENERGY
. CONVERSION PROGRAMS 930 WESTERN AVENUE, LYNN MASSACHUSETTS 01910
‘THE DATA CONTAINED HEREIN WAS OBTAINED FROM |
MR, Lo Jo NUTTALL PHONE 617-594-0100 EXTENSION 2645
THE FUEL CELLS FOR SPACE TUG ARE AT PRESENT IN DEVELOPMENT STAGE,
THE DATA IS BASED ON A NASA TECHNOLOGY STUDY OF FUEL CELLS FOR
SPACE SHUTTLE, THE UNIT. DESIGN IS BASED ON SOLID POLYMER ELECTRO-
LYVE FUEL CELL. THE UNIT MAS A 32 STACK CELL AND USES OXYGEN AND
HYDROGEN AS REACTANTS. UNIT REACTANTS ARE UNDER PRESSURE OF 41,4
N/CHM SQ (60 PSIA) AND 82 DEG, C (180 DEG F) DURING NORMAL OPERA-
TION. UNIT IS DESIGN TO GENERATE 1.5 KW AT 28 vDC STEADY STATE
POWER. THE FUEL CELL HAS A CONSTANT LOAD OF 30 WATTS DISSIPATION .
IN THE COOLANT CIRCULATING PUMP. UNIT MAY BE OPERATED AT ANY LOAD
FROM OPEN CIRCUIT TO THE MINIMUM SPECIFICATION VOLTAGE LEVEL FOR
ANY PERIOD OF TIME CONTINUOUSLY. IN ADDITION TO THE STACK CELL
THE UNIT INCLUDES THE FOLLOWINGsPURGE VALVESs COOLANT PUMP AND
ACCUMULATOR, PRESSURE REGULATORSs AND THERMAL CONTROL VALVE.,

4

e

REF. SPECIFICATION SWEZT OW SPACE TUG F
[BMD_CONVERFATION WITH 8R, Lods NUTTALL,

e

YEL: CELL OF APRIL 23,1073
LR ‘%W
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THFRMAL REQUIREMENTSs OHYSTCAL CHARACTERISTICSs AND CONSTRAINTS
AVIONICS SYSTEM

FLECTRICAL PNWER SURSYSTEM
R N LI T LT R L PR BT E LR

BAT 1 25 AH PRJ. BATTERY . FLECTRIC STORAGE P/N PD9450027~005
DFSIGN OPERATING CASE TEMPERATURE 167, TO 300, DEG. K
(=169, TO 80, DEGa F)
NON-OPERATING AND STORAGE CASE TEMPERATURE 283, TO 31l. DEG. K
‘ ( %0, TO 100. DEG. F}
ACGEPTANCE TEST TEMPERATURE REQUIREMENTS 167. TO 300. DEGa. K

("'1590 TO BOn DEG- F)
QUALIFICATION TEST TEMPFRATIRE REQUIREMENTS 167, TO 300, DEGe K
: ' (=159, TO 80, DEGs F)
PACKAGE SHAPF RECTANGUL AR
PACKAGE SIZE # LENGTH 34.3 # WIDTH 22,4 % HEIGHT 18,3 CENTIMETERS
LENGTH 135 # WIDTH B8 # HEIGHT 7.2 INCHES °

PACKAGE AREA 3604,5 SQ. CENTIMETERS ¥ S58.,7 S3. INCHES
PACKAGE VOLUMF 14016,8 CU, CENTIMETERS # 855.4 CU. INCHES
CASFE MATERIAL TITANTUM
CASE WEIGHT 1¢6 KILOGRAMS 3.6 POUNDS
TOTAL WEIGHT 163 KILOGRAMS & 36,0 POUNDS
"SURFACE PROPERTIES : ALPHA = 0.448 # EMISSIVITY = 0,129
INPUT STEADY STATE POWER 0.0 WATTS ##AT 28 vipC

2.8 AT 1. aMPy 28, AT 10. AMP (WATTS AT AMPS=L0OAD }
DUTPUT POWER 0.0 WATTS ## .
THERMAL NESIGN PASSIVE #  PASSIVE

ﬁﬂﬂﬁﬁﬁﬂ##**#**ﬁ#ﬁﬁﬁ#i##*ﬁ#**#*ﬁ#&#*##ﬂ*ﬁ#ﬂbﬁ*ﬂ#&ﬁ#&*##*ﬁéﬂ%*#*#ﬁbﬁ

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS
NON MISSION ON-TIMES PRELAUNCH YES® ASCENT OFF# REENTRY OFF
MISSION ON-TIMES % SHUT/TUG ON® TUG/ORBIT ON# TUG/PAY ON
THE 25 AH BATTERY IS DESIGN FOR PASSIVE THERMAL CONTROL OF RADIA-
TION AND CONDUCTION TO THE SURROUNDING ENVIRONMENT, UNIT HAS
A POLISHED TITANIUM FINISH. THE BATTERY 1S SPACE QUALIFIED AND
HAS RAEFN USFDN ONBOARD THE TITAN III FOR SEVEKAL YEARS, THF
BATTFRY HAS AN APPROXIMATE 90 PRECENT EFFICIENCYs AND UNIT POWER
DISSIPATION IS A FUNCTION OF THE UNIT LOADSe UNIT OPERATING VOLT-
AGE RANGE IS 25 70O 31 vDC.
Bttt D g i n b SR AR AR T 4R 4 4 3P B 4y 2 4 25 b4 3P O 2 43 3 35 38 4F 33 3 R TR b b 3 £ b 4 40 0 3 3 P 42 3R 5B 3 & 8 26 3 3 3
THE PRIMaRY WET BATTERY =28V 25 aMP HR IS OESIGN AND BUILT BY
ELECTRIC. STORAGE BATTERY CO,
2510 LOUISBURG ROAD, RALEIGHTs NORAT CAROLINA
THE DATA CONTAINED HEREIN WAS OBTAINED FROM
MR. PAUL CHRISTENSEN PHONE 303-794=5211 EXTENSION 2485
THE 25 AMPS~HNUR BATTERY IS SILVER=ZINC BATTERY. IT IS DESIGN
FOR SPACE ENVIRONMENTS AND HAS BFEN SPACE QUALIFIED ONBOARD THE
TITAN TIIe THF UNIT IS USED ON TITAN LAUNCH VEHICLE AS A TRAN=-
SIFNT POWER SUPPLY WITH A NOMINAL 200 AMPS CURRENT AND A 2% AMP-
HR CAPACITY, UNIT IS ELECTRICALLY ISOLATED FROM YHE CASE AND HAS
AN NPERATING VOLTAGE RANGE OF 25 TO 31 vDC. :

REF, PD9450027 BATTERY WETe PRIMARY-28V 25 AMP HRs MARTIN
MARTETTA AEROSPACE DENVER DIVISION,



SPACE TUG FQUIPMENT DATA BANK FINAL UATA PAGE I-115
THERMAL REQUIREMENTSs PHYSTCAL CHARACTERISTICSs AND CONSTRAINTS
AVIONICS SYSTFM
FLECTRICAL POWER SUBSYSTEM

LE-2-E-2-5 20 E-2 L0 R X-0 2 kR X2 X0 R R L k- E-XF- L R R E-R 0 E-X-X-% 4

HAT 2 165 AH PRI BATTERY EAGLE-FPICHER INDUS P/# PD9400033-001

NESTIGN OPERATING CASE TEMPERATURE | 283. T0 300. DEG. K
‘ ( 50 TO 80. DEG. F)

NON-OPERATING AND STORAGE CASE TEMPERATURE 250, TO 272. DEG. K
( -10. TO 30. DEG. F)

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 283 TO 300. DEG. K

( 50. TO B0. DEG. F)
QUALIFICATION TEST TEMPERATURE KEQUIREMENTS 257 ¥O 320« DEG. K
{ 3. TO 117 DEGa F)
PACKAGE SHAPFE RECTAMGUL AR
PACKAGE SIZE # LENGTH 41.7 #* WIDTH 22.1 # HEIGHT 21,3 CENTIMETERS
LENGTH 16,4 + WIDTH Be7 % HETIGHT 8.4 INCHES

PACKAGE AREA 4561,5 S0, CENTIMETERS *# T07.0 SQ. INCHES
PACKAGFE VOLUMF 19640,1 CU. CENTIMETERS # 1198.5 CU, INCHES
CASF MATERIAL MAGNESIUM

CASE wWFIGHT 3,6 KILOGRAMS # 7.9 POUNDS

TOTAL WFIGHT 36,7 KILOGRAMS # Bl.0 POUNDS

SURFACE PROPERTIES ALPHA = 0,900 + EMISSIVITY = 0,900
INPUT STEADY STATE POWER 0,0 WATTS =% 28 VDC , :
45,0 AT 400, WATT 70,0 AT TOO.WATTS{WATTS AT WATTS LOAD }
OUTPUT POKER 0,0 WATTS ## :
THERMAL NDESIGN PASSIVE # PASSIVE

LA 220 E-X- 20 k2.0 2- 2 10 L -X -3 220 X - R R L2012 2 Rl L - R -2 -E L 22X XL
PHYSICAL CHARPACTERISTICS AND CONSTRATNTS REMARKS
NON MISSION ON-TIMES #PRELAUNCH YES# ASCENT OFF# REENTRY OFF
MISSION ON~TIMES # SHUT/TUG ON#* TUG/ORBIT ON® TUG/PAY ON
THE 165 aAM=HR RATTERY HAS A PASSIVE THERMAL CONTROL OF CONDUCTION
TO MOUNTING SURFACE AND RADTATION FROM THE OTHER SURFACES. UNIT
IS PAINTED wITH A BLACK PAINT BUT CAN HE FINISH PER CUSTOMER THER-
MAL REQUIREMENT. THE BATTERY OISSIPATED POWER IS A FUNCTION OF
THE BATTERY LOADS WITH THE UNIT BEING APPROXIMATELY 90 PERCENT
EFFICIENT. UNIT 1S SPACE QUALIFIED AND WILL BE USE ONBOARD THE
TRANSTAGE IN UP=COMING LAUNCHES
#ﬁﬁ*ﬁﬁ%#ﬁﬁ*ﬂbﬁﬁ**#%ﬁ##ﬁ#§#§*##ﬁ%h*ﬁﬂ**ﬁ#bﬁ###ﬁ#ﬁ#ﬁ#iﬁ*ﬁﬁﬁ##ﬂﬂﬂ#ﬁﬁﬁ
THE 165 AMP HOUR 28 ¥ WET PRIMARY BATTERY IS DESIGN AND BUILT
BY EAGLE~ PITCHER INDUSTRIESs INC. ELECTRONICS DIVISION
P.O. BOX 47, JOPLINs, MISSOURI 64801 _
THE DATA COUNTATINED HEREIN wAS OBTAINED FROM
MR. PAUL CHRISTENSEN PHONE 303-794-5211 EXTENSION 2485
THE 165 AMP-HR BATTFRY IS A STLVER-ZINC BATTERY. IT IS DESIGN FOR
SPACE ENVIROMMFENT AND Will HAVE ITS FIRST SPACE FLIGHT TOWARD THE
END OF THE YEaAR. BATTERY IS THE PRIMARY FLECTRICAL SOURCE ONBOARD
THF TRANSTAGE~ THE THIRD STAGE OF THE TITAN III LAUNCH VEHICLE.
UNIT SUPPLIES A LOAD VOLTAGE OF FROM 26 TO 32 vDC.

REF, PD9400033 165 AMP HOUR 28 V NET PRIMARY BATTERY: MARTIN
MARIETTA CORPORATION DENVER DIVISION,
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THERMAL REQUIREMENTS, PHYSICAL CHARACTERISTICS. AND CONSTRAINTS
AVIONICS SYSTEM
ELECTRICAL POWER SUBSYSTEM

- Y Y T LA Y- AL XL R L. - RN R R R R R R R R R R

RAT 3 15 AMP-HR RATTERY . EAGLE PICHER P/N PD45S0028 N
DESTGN OPERATING CASE TEMPERATURE ' PK3e TO 366 DEG. K
( S0. TO 200 DEG. F)
NON=OPFRATING AND STORAGE CASE TEMPERATURE 239. TO 375, DEv. K
( =30, TO 125. DEG. F)
ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 203, TO 366s DEG. K

: (+ 50, TO 200s DEGe F)
QUALIFTICATION TEST TEMPFHRATURE HEQUIREMENTS 283, TO 366 OEG. K
{ S0, TO 200. DEGes F)
PACXAGF SHAPF KECTANGUL AR
PACKAGE SIZE # LENGTH 18.0 % WIDTH 16,0 # HEIGHT 10,7 CENTIMETERS
LENGTH Tel & WIDTH 8.3 % HEIGHT 4.2 INCHES

PACKAGE AREA 1303,4 SO, CENTIMETERS *# 202.0 SQ. INCHES
PACKAGE VUOLUME 3078.6 CU., CENTIMETERS # 187.9 CU. INCHES
CASF MATERTAL STATNLESS STEFL

CASE WEIGHT Pe? KILOGRAMS = 6.0 POUNDS

TOTAL WEIGHT Babh KILOGRAMS # 19,0 POUNDS

SURFACFE PRUPFRTIES ALPHA = 0,900 + EMISSIVITY = 0,900
INPUT STEADY STATE POWER 8.0 WATTS ¢ 25 TO 32 VOC ,

62.5 AT 625, LOAD 96.0 AT 960, LNADIWATTS AT WATTS LODAD )
OUTPUT POWER 0.0 WATTS w4

THERMAL DESIGN PASSIVE & PASSIVE

BHB R BT REAG RS GB USSR SRR S R E SSRGS A SRR OB RGOS TS H

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS
NON MISSION ON=TIMES #PRELAUNCH YES*® ASCENT OFF+® REENTRY OFF
MISSTON ON-TIMES # SHUT/TUG ON® TUG/ORSBIT ON® TUG/PAY ON
THE ARQOYF 15 aMP-HR BATTERY IS ONLY CAPABILITY DATA BASED ON
AN FXISTING 4 AMP<HR BATTERY, THF UNIT WILL HAVE PASSIVE THERMAL
CONTROL OF RADTATION AND CONDUCTION, IN ADDITION UNIT WILL BE
SEALFD aAND PATNTED BLACK QR PER CUSTOMFR THERMAL REQUIREMENTS.
UNTT I% aSSUMED TO RBE 90 PRECENT EFFICIENT WITe 10 PRECENT.QF BATT
FRY DISCHAKGF POWER GENERATED AS INTERNAL HEAT. BATTERY TEMPERA~-
TURF RANGE IS BASED ON UNIT BEIMG USED ONCE.
BHESUS BB E RS LS R AR RSN NS R RSO RORSE RS R R S RO SRRRR RO T RSBSOS SR BOOE
THE 1% AMP=HR WET 2RV BATTERY IS DESIGNED BY
EAGLE PITCHER INDUSTRIFS INC., FLECTRONICS DIVISION
P.0O. BOX 47, JOPLIN MISSOURT 64801
THE NDATA CONTAINED HERFEIN WAS OBTAINED FROM
MR, JEFF WILSON PHONE 6417=-623-8B000 EXTENSION 369
THF 15 AMP=-HNUR BATTERY IS BASED ON DISCUSSION OF POSSIBLE DEVEL=-
OPMENT OF A UNIT THAT DOES FX1ST AT THE PHRESENT TIME. IT 1S
A SIMILAR UNIT TO THE 4 AMP=HRs 23 V SILVER=ZINC BATTERY THAT IS
ONROARD TITAN TII LAUNCH VWEHICLES. THE UNIT IS5 A SILVER ZINC
BATTERY wWITH 15 AMP«HOUR CAPACITY AND A 2% TQ 30 AMPS DISCHARGE
RATE, THE BATTERY IS TEWMPERATURE SENSITIVEs: THE PREFERRED OPERAT=-
ING TEMPERATURE 1S 2A.7 DEG, C (80 DEG, F} AnD SHOULD
NGT EXCEED 60 NEG. C(140 DEG, F) IF IV IS A PRIMARY BATTERY THAT
WILL HBE RECHARPGED AnD USED AGAIN, IF THE BATTERY [S GOING TO BE
USED ONLY OMCE AND NOT RECHARGE FOR SOME REUSE IT CAN TAKE TEMPERA
TUPFE OF 93.3 0OFG. ¢ (200 DER, F), FOR LONG BATTERY LIFF UNTT
SHOULD BE MATINTAINED BELOW 52 DEG, C{12% DEG F) FOR OPERATING
TEMPERATURE aAND BETWEEN 1 AND 10 DEG. € (30 AND S0 DEG, F} DURING
DRY STORAGE,

REF. EAGLE PITCHER TECHNICAL DATA SHEETS OF 26 aPRIL 1973 EPP=0473
175/6MC AND PD94S0028 4 AMP-HR 28 V PRIMAKRY BATTERY MMC,



II.
SPACE TUG THERMAL CONTROL
EQUIPMENT THERMAL REQUIREMENTS CATALQGUE
PREPARED FOR
MATTONAL AERONAUTICS AND SPACE ADMIMSTRATION
MARSHALL SPACE FLIGHT CENTER
UNDER CONTRACT NAS‘B-296TD
BY
MARTIN MARIETTA CORPORATION

DENVER DIVISION



GLOSSARY FOR EQUIPMENT THERMAL HREGQUIREMENTS .CATALOGUE Page II-1

YES PERTATIMS TO THE REGUIREMENTS OF UNIT TO HE ON DURING THESE PERIODS OF FLIGHT.
INT  PERTAINS TO THE RFQUIREMENTS OF UNIT TO BE ON INTERMITTENTLY ODURING THESE PERIQODS OF Fi IGHT.

THERMAL DESIGN GROUND ACTIVE ACTIVE COOLING FOR GROUND OPERATION MEANS A REQUIRLMENT FUR FORCED CONVECTION.
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MISSION PHASE THERMAL REGQUIREMENTS AND TEMPERATURE LIMITS
OEGREES KELVIN / (FAHHENHEIT)
MANEUVERS

My 2

IMU 3

MU &

1MU 5
MU &
My 7
IMU B
MU &
My 9
IMUlo
IMU}I
TMuUlz2

IMUL3

NESCRIPTION AND
MANUFACTURE

CAaRUUSEL 5R
DELCO ELECTRONICS

NTIS 200
NORTHOR CORP ELEC

VIKING [RU
HaMIL TON STANDARD

MICRON ESG
AUTONETICS RI

H4T78 STRAPDQOWN IMuU
HONEY®ELL

H=44A AGENA IMU

HONEYWELL

HEXAD TMU
HONE YWELL

BLOCK S0 STRAPDOWN
HONEYWELL

H~319 CENTAUR IRU
HONEYWFLL

M=-319 CENTAUR SEU
HONEYHELL

DIGS MU
HAMILTON STANDARD

RSD TMU
HAMILTON STANDARD

SKN=2600 INU
SINGER COMPANY

KT=T70 [MU
SINGER COMPANY

THERMAL

DESIGN
GROUND/
ORBITAL

ACTIVE
PASSIVE

ACTIVE
PaSSIVE

ACTIVE
PaSSIVE

ACTIVE
ACTIVE

PASSIVE
PAasSSIVE

ACTIVE
ACTIVE

ACTIVE
ACTIVY

PAaSSIVFE
PaSSIVF

FASSIVE
PASSIVF

PASSIVE
PaSSIVE

ACTIV
PASSIVE

PASSIVF
PASSIVE

ACTIVE
ACTIVE

ACTIVE
ACTIVE

EQUIPMENT THERMAL REQUIREMENTS CATALOGUE

GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM

EQUIPMENT ITEM

POWER
WATTS
MIN/ PHELAUNCH
MAX
116/ YES
189 288/319
{ 607118
- T0s YES
TN 2197344
(=65/160)
50/ YES
95 324/330
t125/13%)
50/ YES
50 2197344
{=~65/1606)
30/ ~ YES
230 2367335
{(~34/145)
135/ YES
275 2697322
{ 25710}
198/ YES
305 2887333
{ 60/140)
&/ YES
43 304,308
[ &5/ 95)
90/ YES
170 2TT/322
{ 40/120)
30/ YES
30 277/322
{ 407120
100/ YES
195 305/333
. { vo/lady
144/ YES
144 305/333
{ 90/1a0)
w50/ YES
160 2187344
(=67/71610)
agez/ YES
120 218,344
(=~67/160)

SHUTTLE
CARRY

YES
2R8/319
{ 60/115)

YES
219/344
[-65/160)

YES
324,330
(125/135)

YES
219/344
(=65/160)

YES
236/335
(=34/145}

YES
269/322
{ 25/120)

YES
2B8/333
{ 60/140}

YES
3047308
¢{ 83/ 95)
. YES
2777322
{ 407120}

YES
2777322
{ 40/120)

YES
3057333
{ 90/140)

YES
305/3233
{ 907160

YES
218/344
{=6T7/1601)

YES
218/344
(=6T/160}

SHUTTLE
Tue

ON
288/319
{ 60/115)
ON
2197344
(~65/160)
ON
3247330
(125/135)
oN
219/344
(~65/160)
ON
2367335
(=34/145)
ON
269/322
¢ 25/120)
oN
288/333
{ 607140}
ON
304/308
{ 88/ 95)
ON
277/322
( 407120}
oN
277/322
¢ 40/120)
ON
305/333
{ 90/140)
ON
305/333
( 90/140)
oN
2187344
(=6T/1601}
ON
218/344
(~67/160)

INERTIAL MEASUREMENT UNITS

TUuG
ORBITAL

on
2887319
( 60/115)
ON
219/364
{-65/160}
ON
324/330
(125/135)
oN
219/34%
(=65/160)
oN
236/335
(~34/145)
ON
2689/322
{ 25/120)
ON
286/333
{ 60/140)
ON
304/308
t 887 95)
oN

2T7/32e
( 4071201
ON
277/322
{ 40/7120)
OM
305/333
{ 90/140)
on
3057333
( 90/140)
ON
2las3ee
(=67/7160)
ON
218/ 344
{=67/160)

- MIN / MAX

PAYLOAD
TUG

om
2868/31%
¢ 607115)
ON
219/344
(=65/160)
ON
324/330
{125/135)
ON
219/344
{=65/160)
o
236/335
{-34/145)
on
269/322
f 25/120)
ON
288,333
{ 60/140)
ON
304,308
{ 88/ 95)
ON
2777322
{ 407120}
ON
271/322
( 40/120)
ON
305,333
( 90/140)
N
3054333
¢ 90/140)
ON
218/344
{=67/160)
ON
218/344
(=67/160)

REENTRY
AND

‘LANDING

ke R e i i S B o ity g s B S e P R T o T o e F S e e T S T W O S W A S T T S e s g R g v W e 8 A A

OFF
235/344
t-35/160)
OFF
219/347
(=65/165)
OFF
235/324
(=35/125}
OFF
210/368
(=80/203}
OFF
2247366
(=55/200)
OFF
255/344
t 0/160)
OFF
263/344
{ 15/160)
OFF
272/344
{ 30/160)
OFF
2387344
(~30/160)
OFF
238/344

{~30/16em)

OFF
266/344
( 20/160)
OFF
219/344
{(~657160)
OFF
2107368
(~80/203)
OFF
2187344
(=67/160}

Page I1-2

REMARKS

ON PRIOR

CHECKOUT

ON PRIOR
CHECKOQUT

ON PRIOR
CHECKOUT

ON PRIOR
CHECKOUT

OW PRIOR
CHECKOQUT

ON PRIOR
CHECKOUT

ON PRIOR
CHECKOUT

ONM PRIOR
CHECKOUT

ON PRIOR
CHECKQUT

N PRIOR
CHECKOUT

ON PRIOR
CHECKOUT

ON PRIOR
CHECKOUT

on PRIOR
CHECKOUT

On PRIOR
CHECKOUT

TO LAUNCH
AND STAB

TO LAUNCH
AND STAB

TO LAUNCH
AND STAB

TO LAUNCH
AND STaAB

TO LAUNCH
AND STAB

TO LAUNCH
AND STaB

TO LAUNCH
AND STAB

TO LAUNCH
AND STaB

TO LAUNCH
AND STAB

TO LAUNCH
ARD STAB

TO LAUNCH
AND STAB

TO LAUNCH
AND STAB

TO LAUNCH
AND 5Tag

TO LAUNCH
anND STAB

A iy W o o O 00 e o

FOR
FOR
FOk
FOR
FOR
FOR
FOr
FOR
FOH
FOR
FOR
FOR
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FOR



EQUIPMENT THERMAL REQUIREMENTS CATALOGUE PAGE 1I-3
GUINANCE NAVIGATION AND CONTROL SUBSYSTEM

EQUIPMENT ITEM RATE GYROS

S T A A e g A 8 o e e P

REF ., DNESCRIFTION AND THERMAL POWER MISSION PHASE THERMAL REQUIREMENTS AND TEMPERATURE LIMITS REMARKS
NO. “ANUFACTURE DESIGN  WATTS DEGREES KELVIN / {FARRENHMELT) = MIN / Max
GROUNDY,  MIN/ PRELAUNCH SHUTTLE MANEUVERS . REENTRY
ORBITAL Max : - CARRY SHUTTLE TUG . PAYLGAD AND
TUG ORBITAL TUG LANDING
RG 1 ATM RATE GYROS PASSIVE - 33/ YES OFF ON ON O™ OFF ON DURING PRELAUNCH FOR
MARTIN MARTETTA CO PASSIVF 45 233/315% 233/347 233/31% 2337315 233/315 2337347 CHECKOUT

(+40/109}) (=40/165) (=40/109) (=40/109) (=40r/i09) (-40/165)



EQUEIPMENT THERMAL REQUIREMENTS CATALOGUE PAGE 114
GUIDANCE MAVIGATION AND CONTROL SUBRSYSTEM
EQUIPMENT ITEM STAR TRACKERS
REF. DESCRIPTION AND THERMAL POWER MISSION PHASE THERMAL REQUIREMENTS AND TEMPERATURE LIMITS REMARKS
NO.  MANUFACTURE DESIGN WATTS DEGREES KELVIN. / {(FAHRENHEIT) - HIN 7 MAX
GROUND,s MIN/S PRELAUNCH SHUTTLE MANEVERS REENTRY
ORBITAL Max CaRRY SHUTTLE TuG PAYLOAD  AND
TUG ORBITAL TyG LANDING
ST 1 CT=4N01 SENSHR PASSIVE S/ YES OFF OFF INT IN¥ OFF ON DURING PHELAUNCH FOR
BARC PASSIVE 5 2637323 2437333 2437333 2437122 243/323 2463/333 CHECKOUT
’ ( 14/122) (=22/140) (=22/140) {(-40/122) (-22/122) (=-22/140)
57 2 STaR TRACKFR PASSIVE -3/ YES OFF OFF InNT InT OFF 0N DURING PRELAUNCH FOR
HONE YWELL PASSIVE 3 2637283 2557302 2557302 2557 50 255/283 2557302 CHECKOUT
t 147 S0 { 0/ 8%F ( Qs BS! (=407 50} { O/ 503 ( 0/ B5)
5T 3 MMOS PASSIVE 20/ YES OFF OFF INT INT OFF ON DURING PRELAUNCH FOR
ITT GILFILLaN PASSIVE 29 293/323 28B8/323 2868/323 28s8r122 288s323 2887323 CHECKOUT
‘ ( 68/122) ( 60/122) ( 50/122) (-60/122) { 60/122) ( wO/122)
ST &4 5698 STAR TRACKER PASSIVE 3/ YES OFF OFF INT INT OFF ON DURING PRELAUNCH FOR
FMR PHOTOELECTRIC PAaSSIVE 3 2437318 218/348 218/348 218/113 218/s318 2187348 CHECKOUT
. {=22/113) (=867/167) {=6T/167) {=40/113) (=67/113) (-u7/167)
ST 5 S74 STAR CAMERA PASSIVE 4/ YES OFF OFF INT INT OFF ON DURING PRELAUNCH FOR
FMP PHOTOELECTRIC PaASSIVE 4 262/ 313 218/343 214/343 218/10¢ 2i1B8s313 2187343 CHECKOUT )
( 13/104) (=67/158) (=6T7/158) {~40/104) (=6T7/104) (=§T7/158} ‘
ST & 0480 STAR TRACKER PASSIVE &/ YES OFF QOFF INT INT OFF ON DURING PRELAUNCH FOR
BENDIX CORPORATION PASSIVE 6 244/3)0 238/327 238,327 2387100 2387310  23B/327 CHECKOUT
(=20/100) {=-30/130) (~30/130) (~40/100) (=-30,100) (-30/130} *
ST 7 OMA aTM S5TaR TRKR, PasSSIVE 18/ _YES OFF GFF INT INT OFF ON DURING PRELAUNCH FOH
BEMDTIX CORPORATION PASSIVH 28 2477305 2337327 2337327 2337 90 2337305 2337327 CHECKOUT
. (=157 90) (=-60/)30) (-40/130) {-40/ 90) (-40/ 90} (~=40/130)
ST R kK5-199 5FaAd TRKR PASSIVE a/ YES OFF UFF INT INT OFfF ON DURING PRELAUNCH FQR
KOLLSMAN TNSTR. PASSIVE 18 260/294 272/310 2727310 272/ 70 2127294 2727310 CHECKOUT
{ 107 70y ( 3071003 ( 304100} (=407 70} ( 30/ 70) ( 307100}



FQUIPMENT THERMAL REUUIREMENTS CATALOGUE PAGE II-5
GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM

EQUIPMENT ITEM STAR TRACKER ELECTRONICS

REF. DESCRIPTION AND THERMAL POWER MISSION PHASE THERMAL REUUIRENENT: AND TEHPERATURE LIMITS REMARKS
NO, MANUFACTURE DESIGN WATTS DEGREES ®XELVIN 7 (FARRENHELT) - MIn / MaX
GROUND/ MIN/ PRELAUNCH SHUTTLE MANEUVERS REENTRY
ORBITAL MAX CARRY SHUTTLE TuG : PAYLOAD AND
. TUG ORBYITAL TUG LANDING
STE 1 aTM STE PASSIVE Y4 YES OFF OFF INT INT OFF On DURING PRELAUNCH FOR
HENDIX CORPORATION PASSIVE 6 2477328 216/343 2187343 218/132 218,324 218/343 CHECKOUT
(=15/132) (-67/158) (-67/158) (-40/132) (~-67/132) (-67/158) :
STF 2 K5-199 STar TRKR PaSSIVE - 14/ YES aFfF OFF INT INT OFF ON DURING PHELAUNCH ¥0R
OLLSMAN INSTR. PASSIVFE 14 2h0/294 272/3110 2727310 2T2/ 70 272/29%4 2727310 CHECKOUT

10/ 763 ¢ 30/100) (¢ 30/100} (=407 70} ( 30/ 70} ( 30/100)



EQUIPMENT THERMAL ‘REQUIREMENTS CATALOGUE : PAGE TI-6
GUIDANCE NAVIGATION AND COMTROL SUBSYSTEM

EQUIPMENT ITEM HORIZON SCANMERS

S T D L S 0 S i i o e L L ot L Ty S e P 0 0 A T e o e e i A ) O 0 R o o O e 1 I D S A ol i TR 40 ol e T e Y s A g B A o T g AP S A

HS

HS

HS

HS

HS

HS

1

DESCRIPTION AND THERMAL POWER MISSIOW PHASE THERMAL REGUIREMENTS AND TEMPERATURE LIMITS ’ REMARKS
MaANUFACTURE DESIGN HATTS PEGREES KELVIN 7 (FAMHRENREIT) -~ MIMN / mMaX
GROUND Y  MIN/ PRELAUNCH SHMUTTLE MANEUVERS REENTRY
ORBYTAL Max CARRY SHUTTLE TuG PAYLOAD aND
) TUG OREBITAL TUG " LANDING
HORTZON SFNSOR PASSIVE 1/ YES OFF - OFF INT INT OFF OM DURING PREL#UNCH FOR
QUANTIC INPDUSTRIES PASSIVE 1 255/338 2337338 233/338 2337150 2337338 2337338 CRECKOUT
t 0/150) (=40/7150) (-40/7150) (=40/150) (~40/150) (-40/150)
HORTZON SENSOR PASSIVE 6/ YES oFF OFF INT INT OFF ON DURING PRELAUNCH FOR
RARNES ENGR, €O, PASSIVE & 2557333 2387347 2387347 2387140 238,333 238,347 CHECKOUT
. ¢ 0/140) (=30/16%) (=30/165) (-40/140) (=30/140) (-30/165})
LAaHS PASSIVE i/ YES OFF OFF INT INT © OFF ON DURING PRELAUNCH FOR
Lasc PASSIVE 3 244 /335 2277338 227/338 2277145 22Tr335 €27/334  CHECKOUT
{=20/1450) (=5H0/150) (=50/150) (-40/145) (=50/145) (=50/150)
NOHS PASSIvVE 3/ YES QFF OFF MY INT QFF ON DURING PRELAUNCH FOR
LMSC PASSIVE 3 244 /335 2277338 22T7/338 2277145 227/335% 2277338 CHECKOUT
(=207145}) {=50/150) (~50/150) (=40/149) (=-50/145) (=-50/150)
NSHS . PasSSIvVE T4/ YES OFF OFF INT INT OFF ON DURING PRELAUNCH FOR
LMSC ) PASSIVE 14 2447335 227/338 227/338 2277145 227,335 227/338 CHECKOUT
(=20/145) (=50/150) (=50/150) (=40/145) (=-50/145) (~50/15%0)
MDR. TV HURTIZON SYS PaSSIVE 1o/ YES QFF OFF INT INT OFF ON DURING PRELAUNCH FOR
QUANTIC INDUYSTRIES PASSIVE 10 255/338 2357338 2357338 2357150 2357338 2357338 CHECKOUT ‘

( 071503 (=35/150) (=-35/150) (~40/150) (-35/150) (=35/150)



EQUIPMENT THERMAL REQUIREMENTS CATALDGUE ' PAGE 1I-7
GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM

FQUIPMENT ITEM HORIZON SCANNER ELECTRONICS

REF, DESCRIPTION AND THERMA|, POWER MISSION PHASE THERMAL REQUIREMENTS AND TEMPERATURE LIMITS REMABRKS
NO. MANUFACTURE DESIGN WATTS DEGREES KELVIN / (FAHRENHEIT) = MIN /7 MaX
) GROUND, MIN/ PRELAUNCH SHUTTLE ' MANEUVERS REENTRY
ORBITAL MAX CARRY SHUTTLE TUG PAYLOAD AND
TUG ORRITAL TUG LANDING
HMSE 1 POWER SUFPLY HeS. PASSIVE 3/ YES OFF OFF INT INT - OFF ON DURING PRELAUNCH FOR
RARNES ENGH. CO. PASSIVE 3 255,333 2387347 2387347 2387140 238,333 238/347 CHECYOQUT
: ot 0/140) (=30/165) (=30/165) (=40/140) (=30/140) (=30/165})
HSE 2 MOD IV HORYZON GEU PASSIVE 5/ YES OFF OFF INT INT OFF ON DURING PRELAUNCH FOR
QUANTIC INDUSTRIES PASSIVE 5 2557338 2357334 2357338 2357150 2357338 2357334  CHECKOUT

 0/15%0) (~35/150) (=-35/150) (-40/150} (~-35/150) (-35/150D}
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EQUIPMENT THERMAL REQUIREMENTS CATALOGUE PAGE 1I-8
GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM

EQUIPMENT ITEM 53SUN SENSOR

- - - TP D N o - - e g g o T e iy 3 S A R B < RN o T A S gy s T S U R AT PR TR S S iy 017 e 0 O A AP S o s T U

DESCRIPTION AND
MANUFACTURE

REFRACTOSYN SUN
H W CONTROLS CO,

FIME SUN SENSOR a5
ABRS

NIGITAL SUN SENSOR
ADCOLE CORPORATION

NIGITAL SUNSENSOR

THERMAL

DESIGN
GROUND/
ORBITAL

PASSIVE
PASSIVF

PASSIVF
PASSIVE

PASSIVE

PASSIVE "

PASSIVE

POWER MISSION PHASE THERH#L REQUIREMENTS aND TEMPERATURE LIMITS REMARKS
WATTS DEGREES KELVIM 7 (FAHRENHEIT) = MIN 7/ MAX
MIN/ PRELAUNCH SHUTTLE MANEUVERS REENTRY
MAX CARRY SHUTTLE = Tub PAYLOAD AND
TuG ORBITAL TusG "LANDING
0/ YES OFF OFF ON oN OFF - OnN DURING PRELAUNCH FOR
0 253,358 £93/358 2%3/358 253/358 253,358 253/358 CHECKOUT
{ ~4/185r ( =4/185) ( =4/185) ( =4/185) ( =4/185) ( =-4/185)
0/ YES OF F QFF ON O OFF ON DURING PRELAUNCH FOR
0 253,358 . 233/373 233/373 - 2S3/358 2537358 2337373 CHECKOWT
{ =4s1BS) (=40/2121 (~40/212) ( =-4/185) ( -4,185) (~40/212)
0/ YES OFF QFF ON ON OfFF ON DURING PRELAUNCH FOR
0 2537314 2087358 2087358 2537318 2537318 208/3%d CHECKOUT
{ =4/113) (=85/18%5} (=85/185) ( =4/113) { =-4/113}) {(-85/185)
o6/ YES OFF OFF oN ON OFF OM DURING PRELAUNCH FOR
0 253333 208,358 2087358 253/333 2537333 208/358 CHECKOUT

ADCOLE CORPORATION

PASSIVE

{ ~4/140) (-B5/185) (=~B5/185} ( -4/140) ( -4/140}) (-BS/185)
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REF,
NO .

DESCRIPTION AND
MANUFACTURE

THERMAL

DESIGN
GROUND/
ORBETAL

EQUIPMENT THERMAL REQUIREMENTS CATALOGUE

GUIDANCE NAVIGATION anD CONTROL SuUBSYSTEM

EQUIPMENT ITEM LASER RADARS

POWER MISSION PHASE THERMAL REQUIREMENTS AND TERPERATURE LIMITS
DEGREES KELVIN / (FAHRENHEIT)

WATTS

MIN/
MAX

PREL AUNCH

SHUTTLE
CARRY

SHUTTLE
TUG.

MANEUYERS
TUG
ORBITAL

= MIN / MAX

PAYLQAD
TUG

REENTRY
AND
LANDING

PAGE II-9

REMARKS

- D WS o A A Ty e g T T gy 4 Y T S W Sy S vy e TR o e e A e ol T e o e e S R A A g e S R O X A e WSO A U e 00 S e S Rl ke S S S A

LR 1 SCAN LASAR RADAR
ITT GILFILLAN

LR 2 SCaN LASAR RADAR
ITY GILFILLAN

LR 3 SCAN LASER RADAR
ITY GILFILLAN

ACTIVE

ACTIVE

ACTIVE
ACTIVE

ACTIVE
ACTIVE

30/
an

70/
70

600/
6040

YES
293/323
{ hB7122)

YES
2937323
( 68/122)

YES
293/323

¢ 68/122)

OFF
288/323
t 60/122)

OFF
268/323
¢ 60/122)

OFF
2887323

¢ 607122

QFF
288/323
t 60/122)

OFF
2887323
t 6brlez)

OFF

288,323 .

( 60£122)

OFF
288,321
{ 60/122)

OFF
2887323
{ 60/122)

OFF
288/323
t 60/122)

INT
288/323
( 60/s122)

INT
288/323
{ 60/122)

INT
288s323
( 60s122)

OFF
288/323
{ 60/122)

OFF
288/323
( 60/122)

OFF
2887323
{ 607123}

ON DURING PRELAUNCH FOR
CHECKOUT

ON DURING PHELAUNCH FOR
CHECKOUT

ON DURING PRELAUNCH FOR
CHECKOUT



- EQUIPHENT THERMAL REQUIREMENTS CATALOGUE : . . PAGE II-10
GUIDANCE NAVIGATIOM AND CONTROL SUBSYSTEM

EQUIPMENT ITEM LASER RADAR ELECTRONICS .

T S et T T e L B e S . i e G A o e R e e A O iy i o D T g e S e S e g T o S o S Y i A v A D Sy e b P T

DESCRIPTINN AND
MANUFACTURF

e i A e i, T g T g e O S e A i A A . A T P v -

ELEC.LASER RADAR
ITT GILFILLAN

ELEC LASER RADAR
ITT GILFILLan

ELFC LASER RALAR
ITYT GILFILL A

POWER MISSION PHASE THERMAL REQUIREMENTS AND TEMPERATURE LIMITS REMARKS
WATTS DEGREES KELVIN / (FAHRENHEIT) - MIN / MaAX
MINS PRELAUNCH SHUTTLE - - HANEUVERS REENTRY
Ma X CARRY SHUTTLE TUG PAYi_CAD AND
TUG ORBITAL . TUG " LANDING
207 YES GFF OFF OFF INT OFF ON ODURING PRELAUNCH FOR
20 293,323 28B8/323 28B/323 288/323 288/323 | 28B/323 CHECKOUT
t 68,1227 ( 6071221 | 6071220 { &60/122) ( 60/122) ( 60/122)
36/ YES OFF OFF OFF JINT OFF ON DURIMG PRELAUNCH FOR
30 253,323 2887323 £88/323 288,323 28R/323 2887323 CHECKOUT
1 68/122) { 60/122) t 607122 1 60/122) ( 60/122) ( w0/122) : )
150/ YES OFF OFF OFF INT OFF ON DURING PRELAUNCH FOR
150 2937323 2887323 2868/323 P8R/ 323 288,323 288/323 CHECKOUT

( 687122y ( 680s122) ( &0/122) ( 60/122) ( 60/122) { 6&0G/122)



EQUIPMENT THERMAL REQUIREMENTS CATALOGUE PAGE II-1l
GUIDANCE NAVIGATION AND CONTROL SUBSfSTEM
EQUIPMENT ITEM TELEVISION

T A T AL Y o T ol o S e —-————————--——q--=————--—-u---——----u--u----—_---—n——————--—————--————

REF. DESCRIPTINN AND THERMAL POWER . MISSION PHASE, THERMAL REGUIREMENTS AND TEMPERATURE LIMITS ) REMARKS
NO. MANUFACTURE DESEGN WATTS NEGREES ®XKELVIN / (FAHRENHEIT) = MIN / MaX
GROUND,  MIN/ PRELAUNCH SHUTTLE MANEUVERS HEENTRY
ORRITAL MAX CARRY SHUTTLE TUG PAY| CAD AND
TuG ORBITAL TUG LANDING
TV 1 COLOR TELEVISION PASSIVE 28/ YES ) OFF . OFF UFF INT OFF ON DURING PRELAUNCH FOR
WEST INGHDUSE PASSIVF 28 2537338 2197373 219/373 219/373 219/338 2197373 CHECKOUT
{ =4/149) (=65/212) (=65/212) (1=65/212) (~657/149) (~65/212)
TV 2 LUNAR T.V, SYSTEM PASSIVF 14/ YES OFF OFF OFF INT OFF ON DURING PHELAUNCH FOR
RCa PASSIVE 14 2637323 2637323 263,323 263/323 263/323 263/323 CHECKOUT

(- 14/122) ( 14/122) U 14/122) € 147122) ( 14r122) ( 14/122)



REF. DESCRIPTION AND THERMAL.
MO, MANUFACTURE DESIGN
GROUND /
ORBITAL

e N T B 0 -

ACSE 1 VALVE DRIVE aAMP, FASSIVE
MARTIN MARIETTA CO PASSIVE

P

EQUIPMENT THERMAL REQUIREMENTS CATALOGUE ’ - PAGE II-12
GUIDAMCE NAVIGATION AND CONTROL SUBSYSTEM

EQUIPMENT ITEM ACS ELECTRONICS

POWER MISSION PHASE. THERMAL REQUIREMENTS AND TEMPERATURE LIMITS REMARKS
WATTS DEGREES KELVIN / (FAHRENREIT) = MIN / MAX
MIN/ PRELAUNCH SHUTTLE MANEUVERS © REENTRY
MAX CARRY SHUTTLE Tue PAYLOAD AND
Tus ORBITAL TUG .  LANDING
s/ YES OFF oN ON ON OFF ON UDURING PRELAUNCH FOR
38 23b/366 2357394 2357366 23573566 235/466 235/398 CHECKOUT

{=35/200) (=-35/257) (-35/200) (~35/200) (=35/200) (~35/257}



EQUIPMENT THERMAL REQUIREMENTS CATALOGUE FAGE II~-13
DATA MANAGEMENT SUBSYSTEM

EQUIPMENT ITEM COMPUTERS

REF, DESCRIPTION AND THERMAL FPOWER MISSION PHASE THERMAL REQUIREHENTS AND TEMPERATURE LIMITS REMARKS
MNO.  MANUFACTURE DESIGN WATTS NEGREES KELVIN # (FAHRENHEIT) = MIN / MaX
: GROUND/ MIN/ PRELAUNCH SHDTTLE MANEUVERS REENTRY
OPRITAL MAX . CARRY SHUTTLE TUG PAYLOAD AND
TUG ORBITAL Tus LANDING
COMP 1 MAGIC 352 ACTIVEe 208/ ) YES YES OnN ON ON YES ON PRIOR TO LAUNCH FOR
NELCO ELECTRANICS PASSIVF 208 3057327 3057327 30572327 304,327 3057327 3057327 C(CHECKOUT AND STag
: { 901301 { 90/130) { S0/130) { 20/130) ( 907130y { 90/130)
COMP 2 MAGIC 352 NIGS ACTIVE 1757 YES YES anN ON ON - YES ON PRIOR TO LAUNCH FOR
NELCO FLECTRONICS PASSIVE 196 253/343 2537343 2537343 2537343 2534343 253/343 CHECROUT AND STas
{ =4/158) ( -4/158) ( -4,158) | =-4/15B) ( =4/15B) ( =-4/15R}
COMP 3 449 COMPUTER PaSSIVFE 20/ YES YES 0N ON on YES ON PRIOR TO LAUNCH FOR
CONTROL DaYa CCRP, PASSIVE 20 2537338 253/33k 2537338 253,338 253,338 253/338 CHECKOUT AND STAS
{ =4/089) ( ~4/149) ( =4/149) ( =&4/14%9) { =4/149} { «4/149}
COMP & 469 DOUBLF DFNSITY PASSIVE tar YES YES anN ON i ON YES oM PRIOR TO LAUNCH FOR
CONTROL DaTa CORP. PASSIVE 16 253/33AR 253/338 2537338 253/438 2537338 253/338  CHECKOUT AND STag
t ~a/149) (| =4/149) { =4/149) { =4/14%9) ( ~4/149}) ( =4/149) ’
COMP § LS=%2 CUMPUTER ACTIVE 205/ YES YES ON "ON ON YES UM PRIOR TO LAUNCH FOH
LEAR STEGLER INC ACTIVE 205 2197344 2197344 219/344 219/ 344 2197344 219/344 CHECKOUT AND STAB
{(~65/160) (=65/160) (=65/180) (=65/160} (=-6%/160) (=65/160}
COMP & RBiE=1018BM COMPUTER PASSIVE 27/ YES YES ON ON ON YES ON PRIOR TO LAUNCH FO®
ARLUNKER KAMD PaSSIVE 44 218/3%8 2187358 2187358 2187358 218,358 218/3%8 CHECKOUT anND STam
. . {=6T/18%) (=6T7/185) ({=67/185} (~-67/185) (~6T7/185) (~&7/18%)
COMP T CP=16a COMPUTER ACTIVE 242/ YES YES ON oN - ON YES ON PRIUR TO LAUNCH FOR
GENERAL ELECTRIC ACTIVE 242 2197344 2197344 2197344 216/344% 219/344 2197344 CHECKOUT AND STAB
(=65/160) (=65/160) (=65/160) (-66/160) (~65/160) (=&5/16D)
COMP 8 CP=24p COMPUTER ACTIVE 94/ . YES XES ON “ON ON YES ON PRIOR TQ LAUNCH FOR
GENERAL ELFCTRIC ACTIVE G4 2337348 2337348 2337348 2337348 233,348 2337348 CHECKOUT AND S5TaAg
(=40/167T) (=40/167) (=407156T7} {(~40/167) {(=40/167) (~40/167)
cOMP 9 CP=-32a COMPUTER ACTIVE 365/ YES YES ON ON ON i YES ON PRIUR TO LAUNCH FOH
GENERAL ELFCTRIC ACTIVE 365 219/ 344 215/ 344 2197344 2197344 2197344 2197344 CHECKOUT AND STAR
. (=65/160) (=65/160) (~65/160) {(-65/160) (~65/160) (=65/1A0)
COMPLlO ScP=234 CompUTER. PASSIVF .3/ YES YES ON ON ON YES ON PRIOR TO LAUNCH FOR
RCA PASSIVE 3 2637333 2637333 263,333 2637333 2637333 263/333 CHECKOUT AND STag
( 1471801 ¢ 1471400 { 14/140) 1471400 1 1471400  14/140)
COMP11 RaC-2r1 COMPUTER PASSIVE 200/ YES YES on on ON YES ON PRIOR TO LAUNCH FOR
RAYTHEON COMPANY, PASSIVF 200 2197344 2197344 2197344 219/344 2197344 219/344 CHECKOUT awnD STaB
{=6571601 (-65/160) (=65/160) (-65/160) (-65/160) (-65/160) ]
COMPL2 AP=101 COMPIITER ACTIVE 340/ YES YES onN ON N YES ON PRIOR TO LAUNCH FOR
1amM ACTIVE 340 2197344 2197344 2197344 218/344 2197344 219/344 CHECKOUT AND STAB
. {=65/160) (=65/160) («65/160) (~-65/160) (-65/160) (=-65/16Q)
COMP13 ADVANCE TECH COMP  PaASSIVE a0/ YES YES o ON oN YES ON PRIOR TO LAUNCH FOR
igM PASSIVFE B0 219/344 2197344 2197344 -_219/3#4 219/344 219/344 CHECKOUT AND STAB
. {«~85/160) (=~65/160) (=65/160) (=85/160) (=65/160) {(~=65/160) ‘ ‘
COMP14 MILLICOMPYTLER PASSIVE a/ YES YES on N ON YES ON PRIOR TO LAUNCH FOR

WESTINGHOYUSE PASSIVE 8 2187398 2187398 2187398 2187398 218/398 218/398 CHECKOUT AND STaB
. {=67/25T7) («B6TF/257) (=6T/257) {(=-67/257) (-6T7/25T) (=67/257)



EQUIPMENT THERMAL REGUIREMENTS CATALOBUE PAGE Ii-l4
DATA MANAGEMENT SUBSYSTEM
EQUIPMENT [TEM COMPUTERS

O 9 8 3 o N ) D e R M e o o e Y e iy g T R R . T R g U D T P e L R T i i g W N O P A R iy g S e i

REF. DESCRIPTiON AND THERMAL POWER MISSION PHASE THERMAL ﬂE@UIRENENTS AND TEMPERATURE LIMITS REMARKS
NO. MANUFACTURE DESIGN WATTS PEGREES KELVIN v (FAHRENHELT) = MIN / HAX
GROUND,/ MIN/ PRELAUNCH SHUTTLE MANEUVERS REENTRY
ORRTITAL  Max CARRY SHUTTLE TUG PAYLOAD AND
TUG ORBITAL TUG LANDING
COMP1S MAGIC TV COMPUTER PASSIVE 39/ YES YES ON oM oN YES ON PRIOR TO LAUNCH FOR
DELCO FLECTRONICS PASSIVE 39 2197344 219/ 344 2197344 2197344 219/ 344 2197344 CHECKOUT AND STAB
{(=65/1601 (-65/160) (=657160) (-65-/160} (~65/160) (-65/160) ,
COMP16 MAGIC 362 CAMPUTER PASSIVE S8/ YES YES ON ON ON YES ON PRIOR TO LAUNCH FOR
DELCCO ELECTHONICS PASSIVE 58 2187344 218/34% . 2187344 2187344 218/344 218/344 CHECKOUT AND S5TAB
(«6T7/160) («677160) (~67/160) («67/160) (=6T7/160) (-67/160)
COMPLT7 MICRO=-D 1808 ACTIVE 106/ YES YES aN oM - ON YES ON PRIOR TO LAUNCH FOR
ARMA DIVa OF AMBAC ACTIVE 106 213/384 219/344 2197344 219/ 384 219/344 219/344 CHECKOUT AND STAR
(=65/160) (=65/160) (=65/160) (-65/160) (=65/160) (=65/160)
COMPLA AOP COMPUTER PASSIVE 13/ YES YES on onN OoN YES ON PRIOR TO LAUNCH FOR
. WESTINGHOUSF PASSIVE 13 283/353 253/353 2537353 2537353 2537353 2537353 CHECKOUT AND STAB
( =4/176) ( =6/7176) ( =4/176) ( =4/176) ( =4/176) ( ~4/176)
COMP19 HRC-301 CoMeUTER PASSIVE 16/ YES YES - ON ON ON YES ON PRIOR TO LAUNCH FOR
HONE YWELL PASSIVE 16 219/344 219/344 219/344 219/344 219,384 2197344 CHECKOUT AND STASB
(-65/160) (~-65/160) (=65/160) (=65/160) (~65/16Q) (=-65/160)
COMPZ20 HOC=402 COMPUTER PASSIVE 25/ YES YES aN ON On YES ON PRIOR TO LAUNCH FOR
HONE YWELL PASSIVF 25 2417324 2417374 241/324 241/32¢ 2417324 2417324 CHECKOUT AND STaAg
(=25/125) (~25/7125) (=25/125) (=25/125) (~25/125) (=25/12%)
COMPZ1 HDC=-A01C COMPUTER ACTIVE 160/ YES YES ON oM ON YES ON PRIUR TO LAUNCH FOR
HONEY®RELL ACTIVE 160 2187344 218/344 218/344 2187344 218,344 718/344 CHECKOUT AND 5748
. (=6T/7160) (=67/160) (~6T/160) (=67/160) (=67/160) (=-67/160)
COMPR22 HDC=s01P COMPUTER ACTIVE 120/ YES YES ON ON ON YES ON PRIOUR TO LAUNCH FOR
HONF YWFLL ACTIVE 120 218/344 218/344% 214/ 346 218/344 218/344 2187344 CHECKOUT AND STAB
(=87/160) [(=67/160) (~6T77160) (=67/160) (=67/160) (=6T/160)
COMPZ3 HDC=602 CnMPUTER FASSIVE 170/ YES YES ON ON ON YES ON PRIUR TO LAUNCH FOR
HONE YWFLL PaSSIVE 170 2197365 2197365 2197365 2197365 2197365 219/365 CHECKOUT AND STAB
‘ (=65/199) (=65/199) (~65/199) («65/199} (=65/199) (-65/139)
COMPZ4 D216 COMPUTER PaSSIVE 65/ YES YES ON ON ON YES ON PRIOR TO LAUNCH FOR
AUTONETICS Rola PASSIVF 65 219/344 2197344 2197344 219/344 219/344 2197344 CHECKOUT AND STAR
[=65/160) (=65/160) (=65/160} (~6S8/160) (=65/160) (~65/160}
COMPZ25 11216 COMPIITER PASSIVF 75/ YES YES ON oN oM YES ON PRIOR TO LAUNCH FOR
AUTONETICS #,1. PASSIVE 75 219/344 219/344 2197344 2197344 219/344 219/344 CHECKUUT AND STaB
(=65/160) (=65/160) (=65/160} (=65/160) (~65/160) (~65/160) : .
COMPZE D232 COMPUTFR PASSIVE la0/ YES " YES . ON OoN oN YES ON PRIOR TO LAUNCH FOR
AUTONETICS .1 PASSIVE  lag 2197344 219/344% 219/344 216/344 219/344 219/384 CHECKOUT AND STAE
(=&5/160) (=65/160) (-65/160) (-65/160) (~65/160) (=-65/160) )
COMP27 TDY=300 COMPUTER ACTIVE 143/ YFS YES oNn ON oN YES ON PRIOR TO LAUNCH FOWF
LEDYNE PASSIVF 1413 253/344 253/344 253/344 2537344 2537344 - 253/344 CHECKOUT aND S5Tas
‘ { -4/160) [ =4/160) ( =4/160) ( -4/71l60) { ~4/160) ( ~4/160)
COMP28 TDY=310 CENTAUR ACTIVE 235/ YES YES oN ‘ON ON YES ON PRIOR TO LAUNCH FOH
TELEDYNE PASSIVE 235 253/333  253/333 253/333 2537333 253,333 2537333 CHECKOUT anND STaB
{ =4/160% ( -4/140) ( =4/140) ( =4/140) ( =4/140) ( ~4/1401}



EQUIPMENT THERMAL REQGUIREMENTS CATALOGUE

X2 2-F 2L Ll g

EQUIPMENT IT

REF. DESCRIPTION AND THERMAL  POWER MISSION PH
NO. MaNUFaCTURF . DESIGN WaTTS
GROUND/  MIN/ PRELAUNCH
. ORRITAL MaX
COMP29 SKCZ000 COMPUTER ACTIVE 790/ YES
SINGER COMPANY ACTIVE 790 2187344
(=67/1860)

PAGE 1I-15
R PR TE YRR TF 22 001 2-2 5 X% L-2-0 3
EM  COMPUTERS
ASE THERMAL REQUIREMENTS AND TEMPERATURE LIMITS REMARKS
UEGREES KELVYIN / (FARRENHEIT) = MIN / MAX
SHUTTLE MANEUVERS REENTRY
CARRY  SHUTTLE  TUG PAYLOAD  AND
TUG ORBITAL TU LANDING
YES oN oN oN YES OGN PRIOR TO LAUNCH FO®
218/344 2187346  218/344  218/344  21B/344 CHECKOUT AND STAB
(=67/160) (-67/160) (=67/160) (=67/160) (-67/160)



EQUIPMENT THERMAL REQUIREMENTS CATALQGUE : PAGE II-16
DATA MANAGEMENT SUBSYSTEM

EQUIPMENT ITEM TAPE RECORDERS

- A T g, - e A o A T o o A S S e i e S ey Rl Yl D T S g A A T e T R e U e e e S S gy e e D g G S

REF. DESCRIPTION AND  THERMAL
NO. MANUFACTURF NESIGN
GROUND /
ORBITAL

TR 1 EREP TAPE RECORDER ACTIVE
MARTIN MARIFTTA ACTIVE

POWER MISSION PHASE THERMAL REQUIREMENTS AND TEMPERATURE LIMITS REMARKS
WATTS - DEGREES KELVIN / (FAHRENHEIT) - MIN / MAX
MIn/ PRELAUNCH SHUTTLE MANEUVERS REENTRY
MAX CARRY SHUTTLE Tue PAYLOAD AND
v TUuG ORBITAL TUG LANDING
187/ YES YES ON ON ON YES ON PRIGR 70 LAUNCH FOR
187 2887313 28B/313 2887313 2Bas313 288,311 288/313 CHECKOQUT 'AND STAB

{ 60/105) ( 60/105) ( 60/105} ( 60/105) ( 60/105) ( 60/10D5)



MISSION PHASE THERMAL REGUIREHENTS AND TEMPERATURE LIMITS
DEGREES KELVIN / (FAHRENMELT)

REF »
NOQ

iy e o e W gy oy O T S e D e e e A e A e A A e e - e e P o e e O e D O A e e

TPM 1
oM 2
TPM 3

TPM 4

TPM 5

TRM &

TPM 7
TPM T
TPM 7

TPM 7

DESCRIPTION AND -
MANUFACTURE .

S=-BAND TRANSPONDER

PHILCO FORD CORP

‘S=BAND SGLS TRANSP

MOTOROLA INC,

S=BAND SGLS TRANSP

MOTOROLA INC,

S=BAND SGLS TRANSP

MOTOROLA INC.

MSX=201S S-BAND
MOTOROLA INC.

M5X=5015 S$-BAND
MOTOROLA TNC.

TR-36 TRANSPONDER

cuBlc

TR-36
cuBlc

TR=36
CuBIC

TR=-36
CuBIC

CURPORATION

TRANSPONDER
CORPORATION

THANSPONDER
CORPORATION

THANSPONDER
CORPORATION

THERMAL

DESIGN -

GROUND s
ORBITAL

PASSIVE
PASSIVE

PASSIVE

PASSIVE

IVE
PASSIVE

PASSIVE

PASSIVE

PASSIVE
PASSIVE

PASSIVF
PASSIVE

PASSIVFE
PASSIVE

PASSIVE
PASSIVE

PASSIVE
PASSIVE

PASSIVE
PASSIVE

POWER
WATTS

MIN/
MAX

51/
51

35/
34

53/

EQUIPMENT ITEM

PRELAUNCH

YES
2417324
(-25/125)
YES
2437353
{-22/176)
YES
243,353
{=22/176)
YES
2437353
t=22/176)
YES
2437353
(=22/176)
YES
2437353
(-22/176}
YES
2387344

- {=30/160}

YES
238/344
(=30/160)
YES
238/344
(=30/160)
YES

23R/344

(=34/160}

COMMUNICATIOGN SUBSYSTEM

SHUTTLE
CARRY

OFF
235/396
(=35/254)
OFF
2337363

(=40/194)

OFF
2337363
(=40/194)
OFF
2337363
{(=40/194)
OF ¢
2337363
(=40/194)
OFF
2337363
(407194}
OFF
2337344
(=40/160)
OFF
2337344
(=40/160}
OFF.
233/344
(=40/160}
OFF
2337344
(=407160)

TRANSPONDERS»

SHUTTLE
Tue

INT
235/324
(=35/125)
INT
233/353
(=40/176)
INT
2337353
(=40/176)
INT
233/353
(-40/176)
INT
2337353
(=40/176)
INT
2337353
(=40/1786)
INT
2337344
(-40/160)
INT
2337344
(=40/160)
INT
2337344
(=40/160)
INT
233/344
{=40/160)

PM

EQUIPMENT THERMAL REQUIREMENTS CATALOGUE

= MIN / MaAX

(«-302160) 1

MANEUVERS REENTRY
TUG PAYLOAD AND
ORBITAL TUG LANDING
ON ON OFF
2417324 2417324 2357396
{=25/125) (=25/125) (=35/254}
ON * ON OFF
2437353 243/353 23373613
(=22/7176) (=22/176) (~40/194)
ON ON - OFF
2437353 2437353 2337363
(=227176) (=22/176) (=40/194)
ON ON OFF
2437353 2437383 2337363
(=22/176) (=22/176) (~40/194)
: ON ON OFF
2437353 2437353 2337363
(=22/7176) (=22/7176) (=40/194)
ON oN OFF
2437353 243,353 23373613
(eaZIITG) {=22/176} (=40/7194)
ON OoN OFF
238/344 23as 344 2337344
(=30/160) (=30/160) (=~40/160)
ON ON OFF
2387344 238/344 . 233/344
{~30/160} {-30/160) (-40/160)
ON oN _ OFF
2387344 23B/344 233/344
(=30/160) {-30/160) (-40/160}
ON ON OFF
238/344  23B/344 233/344
=30/160) (=~40/160)

PAGE TI-17

REMARKS

- o e A

ON DURING PRELAUNCH FOR

CHECKOUT

ON DURING
CHECKOUT

ON DURING
CHECKOUT

ON DURING
CHECKOUT -

ON DURING
CHECKQUT

ON DURING
CHECKOUT

ON DURING
CHECKOQUT

ON DURING
CHECKOUT

ON DURING
CHECKOUT

ON DURING
CHECKOUT

PRELAUNCH
PRELAUNCH
PRELAUNCH
PRELAUNCH
PREL AUNCH
PRELAUNCH
PRELAUNCH
PRELAUNCH

PRELAUNCH

FOR

FOR

FOR
FOR
FOR
FoR
FOR
Fﬂﬁ

FOR
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TFH™

TFM

1

DESCRIPTION AND
MANUFACTURE

TeTA S=BAND
WATKINS= JOHNSON

MTT-201 S~pBAND FM
MOTOROLA TMNC.

MTT-501 S-AAND FM
MOTOROLA TNC,

S=RAND TRANSHITTER
EMR

TﬂEPMAL
DESIGN
GROUND /

ORBITAL

"PASSIVE
PASSIVF

PASSIVE
PASSIVE

PASSIVE
PASSIVE

PASSIVE
PASSIVE

EQUIPMENT THERMAL REQUIREMENTS CATALOGUE : PAGE TI-18
COMMUNICATION SUBSYSTEM

EQUIPMENT ITEM TRANSMITTERSs FM

POWER MISSION PHASE THERMAL REQUIREMENTS AND TEMPERATURE LIMITS REMARKS
WATTS . NDEGREES KELVIN / (FAHRENHEIT) = MIN / MAX
RIN/ PRELAUNCH SHUTTLE MANEUVERS REENTRY
MAX CARRY SHUTTLE TUG PAYLOAD AND
TUG ORBITAL TUG -~ LANDING
&6/ YES OFF InT ON CN OFF ON DURING PRELAUNCH FOR
60 2417324 2357396 235/324 241/32% 2417324 2357396 CHECKOUT
{(=25/125) {=35/254) {=35/125) (=25/125) (=25/125) (~35/254)
25/ YES OFF INT ON oM OFF ON DURING PRELAUNCH FOR
25 243/353 233/363 2337353 2437353 2437353 233/363 CHECKOUT
(=22/176) (=40/194) (=40/176) (=22/176) (=-22/176) (-40/194)
60/ YES OFF INT ON ON OFF .ON DURING PRELAUNCH FOR
60 26437353 2337363 2337353 2437353 243/353 2337363 CHECKOUT
' (=22/176) (~40/194) (~40/176) (=22/71T76} {=22/176) (~40/194)
205/ YES OFF INT OM ON OFF ON DURING PRELAUNCH FOR
205 269367 2357344 2357367 2697367 269/367 235/344 CHECKOUT ‘

{ 25/202) (=35/160) (=35/202) ( 2%/202) ( 25/202; (=3%/160Q)



PA

PA

1

EQUIPMENT THERMAL REQUIREMENTS CATALOGUE PAGE TII-19
COMMUNICATION SUBSYSTEM

EQUIPMENT ITEM POWER AMPLIFIERS

DESCRIPTION AND THERMAL POWER MISSION PHASE THERMAL REQUIREMENTS AND TEMPERATURE LIMITS . REMAKKS
MANUFACTURE DESIGN WATTS DEGREES KELVIN / (FAHRENHEIT) = MIN / MAX

. GROUND/  MIN/ PRELAUNCH SHUTTLE MANEUVERS REENTRY

ORBITAL Max CARRY SHUTTLE Tues PAYLOAD AND
Tue DRBITAL Tue LANDING
S«BAND POWFR AMP PASSIVE 16/ YES oFF INT ON ON OFF ON DURING PRELAUNCH FOR
RADIATION INC PaSSIVE 16 2487343 2337373 2337343 2487343 248/343 233/373 CHECKOUT
(=13/158) (=40/212) (~40/158) (-13/158) (-13/158) (-40/212)

AMPLIFIERS PASSIVE e/ YES OFF INT ON ON OFF ON DURING PRELAUNCH FOR
M5C PASSIVE 10 253/343 2337363 233/343 253/343 253/343 233/363 CHECKOUT

t =4/158) {(=-40/194) (~-40/158) ( =-4/158) ( =4/158) (=40/194}



EQUIPMENT THERMAL REQUIREMENTS CATALOGUE _ PAGE I11-20
COMMUNICATION SUBSYSTEM i
EQUIFMENT ITEM RF MULTIPLEXERS

———————— e A g Y Dy A e 0 TP A e o O e A . A D TR ) e T D D B A g N e o P ke e e S R A S e A e

REF. DESCRIPTION AND THERMAL POWER MISSION PHASE THERMAL REQUIREMENTS AND TEMPERATURE LIMITS REMARKS
MO:  MANUFACTURE DESIGN  WATTS DEGREES KELVIN / {(FAHRENHEIT) = MIN / MAX
GROUND/ MIN/ PRELAUNCH SHUTTLE MANEUVERS REENTRY
QRBITAL MaX CARRY SHUTTLE TUuG PAYLOAD AND
i TuG ~ ORBITAL TUG . LANOING
RFM 1 RF MULTLIPEXER PASSIVF o/ YES OFF INT onN ON OFF ON DURING PRELAUNCH FOR
WAVECOM INC. PASSIVFE 0 2417324 2357396 23b/324 2417324 241/324 235/396 CHECKOUT
(=25/12%) (=35/254) (~35/125) (~25/125} (~25/125) (=35/254)
RFM 2 MULTIPLEXER ) PASSIVE ars YES OFF INT ON ON OFF ON DURING PRELAUNCH FOR
FMERSON ELECTRIC PaSSIVE 4} 2557324 2357344 235/32¢4 255/324 2557324 2357344 CHECKOUT

t 0/1i25) (=35/160) (=35/12%) ¢ @/12%) ( 0/125) (-35/160)



EQUIPMENT THERMAL REQUIREMENTS CATALOGUE ' PAGE 1I-21
COMMUNICATION SUBSYSTEM '

EQUIPMENT ITEM DECODER

e e p i T b Yy g D T v ot o A > S Ay o D i o Y S o ol o e o g i R Ay R L T A

REF, DESCRIPTION AND THERMAL POWER MISSIOM PHASE THERMAL REQUIREMENTS AND TEMPERATURE LIMITS REMARKS
NO. MANUFACTURF ~ DESIGN  WATTS DEGREES KELVIN / (FAHRENHEIT) ~ MIN / Max
GROUND/ MIN/ PRELAUNCH SHUTTLE MANEUVERS REENTRY
ORRBITAL MaX CARRY SHUTTLE TuG PAYLOAD AND
TUG DRBIFAL TUG LANDING
OEC 1 MCR-904 DECODER PASSIVE 2/ YES OF ¢ INT ON ON OFF ON DURING PRELAUNCH FOR
MOTCORGL A INC, PASSIVE 2 233/34B 2237358 223/348 £233/348 233/348 224/358 CHECKOUT

(=407167) (=58/185) (=58/16T7) (=40/16T7T) (-40/167) (~58/185)



DFSCRIPTION AND

- NO.  MANUFACTURE

PRES

PRES

1 TRANSDUCER PRES,
GULTON INDUSTRIES

BALDWIN=-LIMA

TRANSDUCER PRES,

TRANSDUCER PRES.

GENLISCO TECH CORP,

TRANSDUCER PRES.
GULTON INDUS,

INC.

THERMAL
DESIGN
GROUND /
ORBITAL

PASSIVE
PASSIVE

PAaSSIVE
PASSIVF

PASSIVF
PASSIVF

PASSIVE

a

EGUIPMENT THERMAL REQUIREMENTS CATALOGUE ) PAGE 1I-22
- .

INSTRUMENTATION SUBSYSTEM

EQUIPMENT ITEM PRESSURE TRANSDUCERS

POWER MISSION PHASE THERHAL REQUIRENENTS AMD TEMPERATURE LIMITS ) REMARKS
WATTS DEGREES KELVIN / (FARRENHEIT) = MIN / MAX
MIN/ PRELAUNCH SHUTTLE MANEUYERS REENTRY
MA X CARRY SHUTTLE TUuG PAYLOAD AND
‘ Tue ORRITAL Tua LANDING
0/ YES YES INT ON oM YES ON PRIOR TO LAUNCH FOR
] 23375344 2337344 233/344 2337344 2337344 233/344 CHECKOUT AND S5TAB
(=40/160) {~40/160) (=40/160) (=60/160) (=40/160) (=40/160)
0/ YES YES INT [+ 1] . oM YES ON PRIOR TO LAUNCH FOR
0 23%/3%4 235/394 2357394 238/394& 235/3%4 2357394 CHECKOUT AND STAB
{~35/250) (=~35/250) (=35/250) {(=35s2%0) (=35/2501 (=35/250!}
0/ YES YES INT ON On YES ON PRIOR TO LAUNCH FOK
0 1447922 laalap? 1447422 1447422 144/422 14474622 CHECKOUT AND STAB
(#00/300) (#060/300) (#00/300) {#00/300) (®00,/300) (2007300}
o/ YES YES INT oN oM YES ON PRIOR TO LAUNCH FOR
0 . 2697310 2697310 2357310 26%/310 269/310 2697310 CHECKOUT AND 3Tan

PASSIVE

{ 25/108) 2571003 (=35/100) ( 2571000 ( 25/100) ( 257100}



EQUIPMENT THERMAL REQUIREMENTS CATALOGVE PAGE  T1I-23
INSTRUMENTATION SUBSYSTEM

EQUIPMENT ITEM TEMPERATURE TRANSDUCERS

0 S T L 00 T M ol T8 e AP A e b S i e T Py v T e S g e ey S R N S ST R . T R . R R S mm ol O S v Sl e o o TR e T W W O T T S S T S e e W -

REF, DESCRIPTIONN AND THERMAL POWER MISSION PHASE THERMAL REQUIREMENTS AND TEMPERATURE LIMITS REMARKS
NO. MaNUFACTURE DESIGN . WATTS DEGREES KELVIN / (FAHRENHELIT) = MIN / MAX
GROUND/ MIN/ PRELAUNCH SHUTTLE MANEUVERS REENTRY
ORBITAL MAX CARRY SHUTTLE TUG PAYLOAD AND
‘ Tue ORBITAL TuG LANDING
TEMP 1 TRANSDUCER TEMP PASSIVE o/ YES YES INT ON ON YES ON PRIUR TO LAUNCH FOR
' HY=CAL ENGINFERING PASSIVE 0 1487423 1487423  155/423 1487423 148,423 1487423 CHECKOUT AND STaAg
’ (#93,302) (%#93/302) (280,302} (#93/302) (#93/302) (#93/302)
TEMP 2 TRANSDUCER TEMP, PASSIVF 0/ YES YES InT ON ON YES ON PRIOR TO LAUNCH FOR
ROSEMOUNT FNGH. CO PASSIVFE a 235r422 2357422 2357422 23sr422 235422 2357422 CHECKOUT AND STAB
’ {=35/300) {(=35/300) (=35/300) (=35/300) (-35/300) (-35/300
TEMP 3 TRANSDUCER TEMP, PASSIVE 0/ YES YES Iny ON ON YES ON PRIOR TO LAUNCH FOR
ROSEMQUNT ENGR. €O PASSIVE o 2664310 26673140 2357310 266/310 2667310 266/310 CHECKOUT anND STas
. { 2071000 ¢ 2041000 (=35/1000 ( 2071000 { 20/100) ( 20/000) ’
TEMP 4 TRANSDUCER TEMP, PASSIVE o/ YES YES INT ON onN YES ON PRIOR TO LAUNCH FOR
ROSEMOUNT ENGR. CD PAasSSIVE ¢ 2197355 213/355 2197355 219/35% 2197355 2197355 CHECKOUT AND STaB

(-65/180) (=-65/180) (=-65/180) (~65/180) (-65/180} (=65/180)



EQUIPMENT THERMAL REGUIREMENTS CATALOGUE ‘ PAGE II-24
INSTRUMENTATION SUESYSTEM

EQUIPMENT ITEM CURRENT MEASUREMENTS

T e i L e L o o Y R . 2 WA A L e S e Al 3 A ek D - 3 P T O A 0

REF. DESCRIPTION AND THERMAL POWER MISSION PHASE THERMAL REQUIREMENTS AND TEMPERATURE LIMITS REMARKS
NO, MANUFACTURE DESIGN WATTS DEGREES KELVIN 7 (FAHRENHEIT) « MIN / MAX
GROUND/ MIN/ PRELAUNCH SHUTTLE MANEUYERS REENTRY
ORBITAL MAX CARRY SHUTTLE TuG PAYLOAD AnD
TUG ORBITAL TUG . LANDING
CURR 1 SHUNTS~CURRENT PaSSIVE 0/ YES YES INT ON ON YES ON PRIOR TO LAUNCH FOR

MARTIN MARIFTTA PASSIVE 0 223/378 2237378 2237378 223/378 223,378 2237378 CHECKOUT AND 5Taf
(=58/221) (-58/221) (-5B/221) (-58/221) (~58/221) (~-58/221) .



EQUIPMENT THERMAL REQUIREMENTS CATALOGUE PaGE 1I-25
ELECTRICAL POWER SUBSYSTEM

EQUIPMENT ITEM FUEL CELL POWER SYSTEMS

A i W e T i g o P A S S i £ o Al e A T e b S e R ok S A P T e T T e S a7 A I S R S S S T S Sy S L A S A T 2

REF, DESCRIPTION AND THERMAL POWER MISSION PHASE THERMAL REQUIREMENTS AND TEMPERATURE LIMITS REMARKS
NO. MANUFACTURE RDESIGM WATTS DEGREES KELVIN /7 {FAHRENHEIT} = MIN / MAX
GROUND,s MIN/ PRELAUNCH SHUTTLE MANEUVERS REENTRY
ORBITAL MAX ‘ CARRY SHUTTLE TUG PAYLCAD AND
TUG ORBITAL TUG LANDING
FC 1 TuG FUEL CELLS ACTIVE B20/ TES OFF ON ON ON OFF ON DURING FHRELAUNCH FOR
PRATT AND WHITNEY ACTIVE 32z 2777355 2737394 2777355 277/355 277/355% 2737394 CHECKOUT
{ 4071807 3272500 t &0Gs180) ( &40/180) ( 40/1B0) ( 32/250)
FC 2 FUEL CELLS ACTIVE 30/ YES OFF ON ON ON OFF ON DURING PRELAUNCH FOR
GENERAL ELECTRIC ACTIVE 3o 273/3e2 e73/366 2737322 2737322 273s322 2737366 CHECKOUT

{ 32,1200 { 3272000 { 3271200 ( 32/120) ( 32/120) ( 3272000



EQUIPMENT THERHQL REQUIREMENTS CATALOGUE 7 - PAGE II-26
ELECTRICAL POWER SUBSYSTEM
EQUIPMENT ITEM BATTERIES

O i e 2 e T e 2 e e e T o T e B e S S e 0 A A 0 e e e o e e e o

DESCRIPTION AND
MANUFACTURE

25 AM PRI, BATTERY
ELECTRIC STORAGE

165 AH PRI #aTTERY
AGLE=PICHER INDUS

15 AMP~HR RATTERY
FAGLE PICHER

THERMAL
DESIGM
GROUND /
ORBITAL

PASSIVE
PASSIVE

PASSIVE
PASSIVE

PASSIVE
PASSIVE

POWER MISSION PHASE THERMAL REQUIREMEMTS AND TEMPERATURE LIMITS REMARKS
WATTS DEGREES KELVIN / (FAHRENHEIT) -~ MIN / MAX
MIN/ PRELAUNCH SHUTTLE MANEUVERS REENTRY
Hax CARRY SHUTTLE TUG PAYLOAD . AND.
TuG ORBITAL TU6 ~ LANDING
2/ YES OFF ON ON ON OFF ON DURING PRELAUNCH FOR
28 167/299  28B3/310 1677299 167/299 1677295 283/310 CHECKOUT
(597 .80) ( 50/7100) (#5597 B80) (2597 BO) (#59/ 80) ¢ 50/100}
45/ YES oOFF ON ON onN OFF ON DURING PRELAUNCH FOR
70 283/299 249/272 2837299 2837299 283,299 2497272 CHECKOUT
( 50/ 80) (=167 30) ( 50/ BO) | S50/ 80) ( 50/ 8O) (=10/ 30)
&2/ YES OFF OoN ON on oFf ON DURING PRELAUNCH FUR
96 2837366 2387324 283/366 2837366 283/366 2387324 CHECKOUT

( 50/200) {~30/12%) ( S0,/200) ( 50/200} t S0/200) (-30/125)
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SPACE TUG THERMAL CONTROL
EQUIPMENT PHYSICAL CHARACTERISTICS AND CONSTRAINTS CATALOGUE
PREPARED FOR ‘
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PACKAGE SHAPE RECT RECTANGULAR.
PACKAGE SHAPE CYLI CYLINDRICAL.
PACKAGE SHAPE SPHE SPHERF.
ALPMA SOLAR ABSORHTIVITY,
FMISS SURFACE EMISSIVITY,

POWER DENMSITY THE TOTAL DISSIPATED POWER PER UNIT SURFACE AREA.

TIME CONSTANT HOURSA_THE TIME REQUIRED TO ACHIEVE 67 PRECENT Of THE DELTA TEMPERATURE DEFINED BY THE DESIGN OPERATING

TEMPERATURE LESS ROOM AMBIENT TEMPERATURE. .
ADIABATIC RISE RATE THF TEMPERATURE RISE IN ONE HOUR IF ALL TME HEAT DISSIPﬁTED IS CONTAINED WITHIN THE UNIT.
THERMAL MASS THF AMOUNT OF ENERGY REQUIRED TO RAISE A UNIT OME DEGREE IN TEMPERATURE.

ALLOWABLE SINK TEMP. THFE EQUEIVALENT VACUUM CHAMBER WALL TEMPERATURE WHICH WILL RESW.T IN SPECEIFIED CASE TEMPERATURE,
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EQUIPMENT PHYSICAL CHARACTERISTICS AND CONSTRAINTS CATALOGUE ’ PAGE ITI-3
GUIDANCE NAVIBATION AND CONTROL SUBSYSTEM

EQUIPMENT ITEM IMERYIAL MEASUREMENT UNITS

T R v . o P A A e o e o o Rl o O i A T i Oy e YR o o B R e A AL L Y . O B A 0 s g S R g T T S ol A Sy S Sl S g o S o g O S O g

REF. NESCRIPTION WEIGHT PACKAGE SURFACE VYOLUME RaAD. POWER POWER TIME ADIABATIC THERMAL ALLOWABLE SINK aP
MOy MANUFACTURFR AND wG& SHAPE AREA CUBIC ALPHA/ WATTS DENSITY CONST. RISE RATE MASS TEMP. DEG K/ (F} MODE
REMAHKS {LRS) SQUARE ot EMISS HMIN/ Q/A HOURS OEG K/HR W=HR/K DESIGN auaL
CM (FT} MAX W/ M2 MIN DEG F/HR . BTU/F HMIN MaAX MIN  MAX
{FT tR/FT2) NAX MIN MAX
MU 5 H478 STRaAPDOWN JwU 2,7 RECT 1180. 2458a 0RO/ 30/ 254/%4%9 80 13 10% 2.3 '~0 2s0 -0 274 CONT
la2 =460 63 =46l 41

HONE YWELL { 6.0 { 1.30 { ,69) .80 230 ( 23/181% .42 24 189

THE UNIT HAS INTERNAL HEATERS THAT MAINTAIN THE UNIT WITHIN .

OPERETING TEMPERATURE. THE UNIT THERMAL DESIGN IS PASSIVE WiTH

CONDUCTION TO THE MOUNTING SURFACE, UNIT REQUIRE 200 WATTS FOR

FAST waRM UP, UNIT HAS A BLUE ANODIZED fINISH BUT CAN RE FINISHED

PER FUSTOMER THERMAL REQUIREMENTS. UNIT WAS QUALIFIED ON THE SHAG

PROGRAM,

sewesd NOTE CONDUCTIVE HEAT LOSSES MUST EXCEED 213, AND 0o TO MAINTAIN THE MIN AND MAX OPERATING TEMP
S wepwe® NOTF  CONDUCTTIVE HEAT (OSSES MUST EXCEED  Z1%. AND 0. TO MAINTAIN THE MIN AND MAX QUAL TEMP

IMU 6 He448 AGENA IMU 17.0 RECT 4901. 20612. 25/ 135/ 275/561 1.20 9 20 144 -0 266 -0 266 CONT

HONEYWEL . (37.5) { S5.3) ( L73) L.8% 275 ( 25/ 52) l.01 17 3s Ta.6 =460 20 ~a6h 20
THE H=448 AGENA STRAPDOWN IMU HAS AN ACTIVE THERMAL SYSTEM IT USES : . ‘

A COLD PLATE WITH PLATE TEMPERATURE OF 10,6 TQ &0 DEG. C(60 TO 140

DEGe Flo UNIT IS PAINTED WITH A WHITE POLYURETHANE PATINTsHOWEVER

UNTIY CAN AF FINISH PER CUSTOMER THERMAL REQUIREMENTS, UNIT IS

WARRIED TO THE AGENA COMPUTER HDC-S50) DIGITAL COMPUTER. THE

H-648 [wi HAS BEEN SPACE QUALIFIED ON THE AGENA PROGRAM, THE UNIT

HAS AN INTERMAL HEATERS THAT MAINTAIN UNIT WITHIN OPERATING TEMP,.

#oa0dd NOTE  CONDUCTIVE HEAT LOSSES MUST EXCEED  150. AND 0. TO MAINTAIN THE MIN AND MAX OPERATING TEMP
bEpee?® NOTE  CONDHCTIVE HEAT LOSSES MUST E€EXCEED 150, AND D TO MAINTAIN THE MIN AND MAX GUAL TEMP

IMI} T HEXAD IMy 6049 RECT 13577, Y5238, 25/ 198/ 145/225 1.6l 4 ] 51.5%5 218 310 115 310 CONT
HONFEYWELL (#6,2) {1&.h)  {3.3B) «BS 306 { 137 20) 1.53 7 11 2T.2 <66 99 =252 ° 4%
THE HEXAn TMU IS IN DEVFLOPMENT IT HAS INTERMAL HEATERS THAT HAVE )
VARIABLE COWER AND MAINTAIN THE UNIT WITHIN OPERATING TEMPERATURE.
THF UNIT THERMAL  DESIGN IS ACTIVE WITH A COLD PLATE UTILIZED TOQ
MATNTAIN THE UNIT TEVPERATURF REQUIREMENTS, TAE HEXAD TMU IS PAINT
EL WITH a WHITE POLYURFTHANE PAINT» HOWEVER UNIT CAN BF FINISH PER
CUSTOMER THERMAL REQUIREMENTS,

IMU B BLOCK SD STRAPDQWN 9.9 RECT InB4, 11356, .25/ 36/ 1167141 1,36 4 5 8.4 274 285 217 297 CONT

HONEYWELL (21.9 ¢ 3.,3) { ,40) .85 43 ( 16/ 133 1.33 8 9 4.4 33 53 -68 75

THFE ALOCK &D STRAPDOWN TMU IS IN DEVELOPMENT: AND HAS A PASSIVE

COOLTING SYSTEM GF RADIATION QUT TO SPACE. THE UNIT IS THERMALLY

1SOLATED FROM [T5 MOUNTING SURFACE, UNIT REQUIRE 24.2 WATTS OF

HEATER POWER AT ASCENT AND 7.7 WaTTS FOR IN ORBIT OPERATION. THE

UNIT IS PAINTED WITH A WHITE POLYURETHANE PAINT» BUT CaN BE FINISH

PER CUSTOMFR THERMAL REOQUIREMENTS.



FQUIPMENT PHYSICAL CHARACTERISTICS AND CONSTRAINTS CATALOGUE

PaGE III-4
GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM
EQUIPMENY ITEM INERTIAL MEASUREMENT UNITS
REF o DESFRTPTION WEIGHT PACKAGF SURFACE VOLUME RAD. POWER POWER TIME ADIABATIC THERHAL ALLOWABLE SINK . op
ND, MANUFACTURFR AND ] SHAPE AREA CUBIC ALPHA/ WATTS DENSITY CONST. RISE RATE MaSS TEMPe DEG K/ (F) MOGE
REMARKS (LRS! SQUARE CM  EMISS MIN/ Q/A HOURS DEG K/HR ud=-HR/K DESIGN GUAL
(of¥] {(FT) MAX W/ M2 MIN - DEG F/ZHR BTU/F MIN MAX MIN HaAX
(FT) {H/FTE) MAX MIN  MAX
IMU 9 H=319 CENTAUR IRU 28,3 RECT 10473, 721b6l. <25/ ads 857162 1.13 3 7 24,9 22% 30T 202 307 CONT.
HONFYWELYL (2.5} {11.3) 1(2.55) +B5 170 ¢ T/ 1%) 1.06 6 12 13.1 =53 94 =94 . G&
THE CENTaUR INERTIAL REFERENCE UNIT (IRU) IS MARRIFD To THE CEN-
TAUR SYSTFY ELECTRONICS UNIT (SEW), THE 1RU IS A GIMBALED SYSTEMs
1T HAS A PASSIVE THERMAL DESIGN OF RADIATION TO SPACE. THE UNIT
1S PaINTENn WITH A wHITE POLYURETHANE PAINT. BUT CAN BE FINISH PER
CUSTOMER THERMAL REQUIREMENTS, UNIT HAS INTERNAL HEATERS WHICH
MAINTAIN THE UNIT WITHIN OPERATING TEMPERATURE. THE IRU CASE
WEIGHY INCLUDES 4 KG (B.8L8) OF ALUMINUM, ’
IMU 9 H-319 CENTAUR SEU 11.3 RECT 3720. 14009, 25/ 307 80/ 80 1,31 3 3 16.2 255 308 213 319 - CONT
HONEYWELL (25,0) { 4.0)  L49) .85 30 ( T/ Ty 1,31 5 ) 5.4 0 96 =74 116
THE CENTAUR SYSTEM ELECTRONICS UNIT (SEUY) IS MARRIED TO THE INER-
TIAL REFERENCE UNIT(IRU),. THE SEU UTILIZES RADIATION TO SPACE AS
THE UNIT PASSIVE THERMAL CONTROL. THE SEU IS5 PAINTED WITH A WHITE
POLYURETHANE PAINT AUT CAN BE FINISH PFR CUSTOMER THERMAL REQUIRE
MENTS.
IMU- 10 DIGS MU 1841 RECT 4323, 18TaT. .90/ 100/ 2317451 1.36 6 13 15.4 -0 297 -0 297 CONT
HAMILTON STANDARD (40.0) C 4a7)  § .88) 490 195 { 21/ 41) l.20 12 23 8.1 =460 7% -a460. TS5
THE DIGS USES A PHASE-CHANGE (wAX) HEAT SINK AND INTERNAL HEATERS
FOR A TEMPFHATURE CONTROL. UNIT INTERNAL GYROS ARE DESIGN TO OPER-
ATF AT 71.1 + OR~ 0,6 DEG.C(160 +0R~1 DEG,F). UNIT REQUIRES
620 WATTS INCLUDING 425 WAVTS GROUND FOWER FOR FAST WARM LR, UNIT
NEED 60 MINUTES OF WARM UP PRIOR TO REING OPERATIOMAL. THE DIGS
SURFACES ARE PAINTED WITH ALUMINIZED PAINT. ABOVE DATA INCLUDES
THE NRIGS AND ITS SUPPORTING CRADLE, UNIT IS THERMALLY JSOLATED.
#ocnst NOTE CONDUCTIVE WEAT LOSSES MUST EXCEED 3., AND De TO MAINTAIN THE MIN AND MAX DPERATING TEMP
sasawt NOTE CONDUCTIVE HEAT LOSSES MUST EXCEED 3. AND 0. TO MAINTAIN THE MIN AND MAX QUAL TEMP
IMU 11 RSD IMU 29.2 RECT 5403, 25410, .90/ 144/ 266/266 1.71 6 6  24.8 243 290 243 290 CONT
HAMILTON STANDARD (64.4) ( S.8) { .90) .90 la¢ ( 247 24) loT1 11 11 13.1 =22 63 =22 63

THE REDUNDANT STRAPDOWN IMU IS IN DEVELOPMENT AT PRESENTs IT IS
BASED ON 2 DIGS IMU COUPLED TOGETHER, UNIT IS EXPECTED TQ BE
THERMALLY ISOLATED AND HAVE INTERNAL HEATERS TO MAINTAIN OPERATING
TEMPERATURE. 4B0VE DATA IS BASED ON DIGS TEMPERATURE RaNGE NO
FUTHER TNFORMATION 1S AVAILABLE AT PRESENT TVIME., SURFACE PROPER-
TIES ARE RASED ON DIGS WHICH HAS ALUMINIZED PAINT BUT UNIT CAN 8E
FINISH PER CUSTOMER THERMAL REQUIREMENTS.
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REF. DESCRIPTION
ND. MANUFACTURFR A
RFMARKS

T e s oy

1My 12 SKN=2400 TNU
SINGER COMPANY

, #epart NOTF
ahaset NOTE

IMU 13 KT=70 IMy

SINGER CQMPANY,

EQUIPMENT PHYSICAL CHARACTERISTICS AND CONSTRAINTS CATALOGGUE

BUIDANCE NAVIGATION AND CONTROL SUBSYSTEM

EQUIPMENT ITEM

INERTIAL MEASUREMENT UNITS

PAGE III-5
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POWER POWER TIME

WETGHT PACKAGE SURFACE YDLUME

NO KG SHAPE AREA cuBlcC
(LS SQUARE Ch
‘ CM (FT)
(FT)
10.% RECT 3338, 12435,
(24.0) { 3.6) ,44%)

CONDUCTIVE HEAT LOSSES MUST EACEED
CONDUCTIVE HEAY LOSSES MUST EXCEED

39657.
(1,400

26.9
{5944}

7381,
{ 7.9

RECT

RAD.

ALPHA/ WATTS DENSITY CONST. RISE RATE MASS

EMISS

o 20/
«90

121,
121,

030/
90

MIN/
MAX

450/

0/A
W/ 2
(W/FT2)

#aB/ETS

160 (1257 &4
THE INU CONTAINS A FAN aND IS AIR COOLED BY FORCED AIR AND CONDUC
TION. UNIT IS DESIGN FOR ARIFRACT USE 80T can HE MODEFIED FOR

SPACE ENVIRONMENT. UNIT INCLUDES THE SKC-3000 COMPUTER BUT CaN BE
FUNCTIONAL WITHOUT COMPUTER. UNIT REQUIRED 2.5 MINUTES TO WARM-UP
HOWEVER IT IS A FUNCTIOM OF AVATLABLE POWER FOR HEATERS AND TEMP-
ERATURE THAT SETS THE wWaRM=UP PERIQD, UNIT IS PAINTED ALACK BUT

CAN BE FINISH PER CUSTOMER THERMAL REGUIREMENTS.

AND 210,
210.

AND

392/ 53lrlee

120

{ 497 15)

THE KT=70 TMU IS A 4 GIMBAL SYSTEM IT HAS AN ACTIVE CONLING SYSTEM

OF HEAT TRANSFER THRQUGH COLD PLATE.

THE BASIC KT-T70 IMU WAS

BUTLT FOR SEVERAL AIRCRAFT PROGRAMS INCLUDING THE A7D/8. F105 AND
P3C IN aDPNITION UNMIT IS USED ON THE SHaM MISSILE AND 15 UNDER EVAL
UATTON FOR THE SPACE SHUTTLE. UNIT HAS INTERNAL HEATERS THAT WARM
UP UNIT TN OPERATING TEMPERATURE. UMIT REQUIRE 14 MINUTES FOR

WARM UP FOR SHUTTLE CONFIGURATION, UNIT IS PAINTED BLACK.

#hane® NOTF
seuend NOTE

CONDUCTIVE HEAT LOSSES MUST EXCEED
COMDUCTIVE HEAT LOSSES MUST EXCEED

34,
34,

AND
AND

fe TO MAINTAIN
TO MAINTAIN

0.

HOURS
MIN
MAX

=63
=87

TO MAINTAIN
TO MAINTAIN

95
i1.16

ADIABATIC THERMAL aLLOWABLE SINK
TEMP. DEG K/ (F}

---.-—-—--_,.__......_--...--_---—--—--—-..-—-----—.---——-.---u——..o_—n-a--_-—w-n-——-——------_-.-..----ah----————-—-

DEG K/HR W=HMR/K DESIGN Qual
DEG F/HR BTU/F  MIN MAX MIN MAX
MIN  Max

51 18 G2 =0 -0 =0 -0
Sz i3 48 =450 =460 ~460 =460

THE MIN AND MAX OPERATING TEMP
THE MIN AND MAX QUAL TEMP

246 =0 246
-16 -460 =16

18 S
32 5

22.8 -0
12.0 =460

THE MIN AND MAX OPERATING TEMP
THE MIN AND MAX QUAL TEMP

opP
MODE

CONT
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GUINANCE NAVIGATION AND CONTROL SUBSYSTEM
EQUIPMENT ITEM RATE GYROS
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REF. DESCRIPTION WETIBHT PACKAGE SURFACE VOLUME RaAD. FPOWER PUOXER TIME ADIABATIC THERMAL ALLOWABLE SINK T0P
NO. MANUFACTURER AND KG SHAPFE AREA CUBIC ALPHA/ WATTS DENSITY CONST. RISKE RATE WMASS TEMP. DEG K/ {F) MODE
REMARKS (LBsS) SQUARE (] EMISS MIN/ QA HOURS DEG K/HR W-HR/K DBESIGNM QuAL
cH (FT} MAX W/ M2 MIN DEG F/HR BTU/F MIN Max MIN - MAX
{FT} (W/ET2)  HAX MIN Max
RG 1 aTm RATE GYROS 5.2 RECT 2839. 95)B. 85/ 337 1187158 ' .75 7 10 404 -0 294 -0 294 CONT
MARTIN MARIETTA CO(11.9) { 3.1} ( ,34) .85 45 ( 10/ 14y .72 14 13 2.3 =460 70 ~460 70

THE aTM RATE GYRO HAS AN INTERNAL PROPORTIONAL HEATER THAT MAIN-
TAIN THE UNIT AT 67.8 + OF - 1 DEG,C{154 + QR ~1 DEG. Fl. THE

UNIT THERMAL DESIGN IS PASSIVE wWiTH RADIATION AND CONDUCTION TO ;
THE SURRODNDING ENVIFONMENT AND MOUNTING STRACTURE. THE UNIT HAS

A BLACK ANODIZED FINISH BUT CAN BE FINISH PER CUSTOMER THERMAL

REQUIREMFNTS, UNIT IS SPACE QUALIFIED AND PRESENTLY OPERATING O~

BOARD THE SKYLAB.
svssut NOTE CONDUCTIVE HEAT LOSSES MUST EXCEED 4o AND e TO MAINTAIN THE MIN AND MAX OPERATING TEMP
woee#® NOTE CONDUCTIVE HEAT LOSSES MUST EXCEED 4. AND 0. TO MAINTAIN THE MINM AND MAX QUAL TEMP
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MODE
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EQUIPMENT PHYSICAL CHARACTERISTICS AND CONSTRAINTS CATALOGUE PAGE T1I11-7
' GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM
EAUIPMENT ITEM STAR TRACKERS
DESCRIPTIUN WEIGHT PACKAGE SURFACE VOLIME RAD. POWER POWER TIME ADTABATIC THERMAL ALLOWABLE SINK
MANUFACTURFR AND K5 SHAPE AREA CUBIC ALPHAY WATTS DENSITY CUONST. RISE RATE MASS TEMP. DEG K/ (F)
REMARKS {(LBs) SGUARE CM™ EMISS MINs Q/A HOURS DEG K/HR W-HR/K DESIGN QUAL
M {FT} MAX W/ M2 MIN OEG F/HR BTU/F MIN MaX MIN  Max
(FTH (W/FT2) MAX MIN Max
1 ¢T=-401 SENMSOR 5.0 RECT 2160, B253. W85/ b/ 237 23 «93 1 1 4.2 256 319 245 330
BRRET {11.0} { 2.3) I 221 » 30 5¢( 27 &) «93 2 2 2.2 2 115 =17 i34
UNIT HAS NO PREFERRED ORIENTAYION BUT REGUIRES ITS BRIGHT O8JECT
SENSOR TO AF LOCATEN NEAR BY TO PROTFCT TRACKER FROM BRIGHT LIGHT,
POWER 1S UUNDER 3 WATTS FOR REGULATED 0;-10 vDC AND +S YNC AND &
WATTS FOR 28 VOLTS UMREGULATED,
UNIT IS OPFRATIONAL IN 15 MINUTES.
? STAR TRACKER 3.2 CcYLI 5067, £5T4l. o830/ 3/ 57 5 K 1 1 2«7 261 281 @2el 281
HONEYWEL L { 7.0} { 5.5%) { 91 «90 3¢ 0r 0 «33 2 4 1ot 11 47 11 &
UNIT WILL HAVE A MODULAR COMPOMENT OESIGNs AND WILL INCOPORATE A
PASSIVE THEWMAL DESIGN., SURFACE PROPERTIES wILL DEPEND ON CUSTOMER
THERMAL REQUIREMENTS.,
EXPECTED THERMAL QUALIFICATION TEST IS5 1975,
ALL DATA INODICATED ABOVE IS PRELIMINARY ENGINEERING DATA,
3 MMOS 6.4 CYL1 2185, 6950. +940/ 2Gr Gl7 91 l.l8 3 3 S.,8 273 30% 273 309
ITT GILFILL AN {1501} [ 2att) { «25) « 30 20 ( 87 8) l.l8 [ [ 3.1 32 96 az 96
UNIT IS cOLD PLATED WITH APPROX, 7% PERCENT OF COOLING ACHIEVED
THRU MOUNTING FLANGE. UNIT SHOULD BE MOUNTED LOOKING OuT To SPACE.
IT HAS SEVERAL MODES OF OPERATION WITH 20 WATTS STEADY STATE POWER
MAX POWER FOR ALL MODES AMD 13 WATTS MIN POWER FOR ONE MODE.
UNTT SHOULD BE COUPLED TO A COMPUTER.UNIT 15 IN PROTOTYPE STAGE.
UNIT HAaS NOT BEEN QUAL TESTED. EXPECTED COLD PLATE IS 15.6 T0
37.8 DEG ¢ (60 TO 10¢ DEG F) WITH QuaL TEST EXCEEDIMG VALUES,
4 5698 STAR TRACKER 1.8 RECT B57,. 1646, 90/ 37 357 35 ' 4B6 e 2 1.5 230 312 230 312
EMR PHOTOFLECTRIC ( 4.0} { «9) ( 06} =90 3¢ 3 3 +86 3 3 «B =45 103 =45 103
THE §69Rr STAR TRACKER DIMENSIONS DD NOT INCLUDE THFE OPTICS. THE
UNIT IS s{ ACK aNODIZED, REQUIRES APPROX 30 MINUTES TQ BE OPERA-
TIONAL. UNTT HAS NO LIMITATIONS ON MOUNTING LOCATIONS.
THE S569R UUSES THE ASCOP S71E-01-14 QUADRANT MULTIPLIER PHOTOTUBE
WHICH 15 180 GRAMS. (.12 LBS) 3.5 CM 0.0 X 10.8 CM LENGTH (1.37 IN
OeNeX 4,25 LENGTH) AND HAS A STATINLESS STEEL HOUSING,
UNIT(IS SPACE QUALIFIED, COOLING BY CONDUCTION AND RADIATION.
5 574 STAR CAMERA 5.3 RECT 1858. 47196 20/ &/ 23r 23 1.25 1 1 4.6 255 3% 255 309
EMR PHOTODELECTRIC (11.7) { 2.0} { W17 «90 4 { 2/ 2) l.25 1 1 2% 1 97 1 97

THE 5764 STaR CAMERA DIMENSIONS 00O NOT INCLUDE THE OPTICS. THE UNIT
SURFACE IS5 TRIDITE 15« UNIT REQUIRE APPROX 30 MINUTES TO BE OPERA-
Tional. UNIT HAS NO LIMITATIONS ON MOUNTING ORIENTATION IN VEHICLE
UNIT IS DESIGN FOR SPACE ENVIRONMENT AND IS THERMALLY CONTROLED BY
RANDIATION AMD CONDUCTION OF THE HEAT TO THE ENVIRONMENT AND THE
MOUNTING LOCATIONS, UNIT FINISH IS CUSTOMER DEPENDENT.

]
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EOQUIPMENT PHYSICAL CHARACTERISTICS aND CONSTRAINTS CATALOGUE

SUTDANCE NAVIGATION AND CONTROL SUBSYSTEM

FRUIPMENT ITEM STAR TRACKERS

PAGE I11-8
ADTABATIC THERMAL ALLOWABLE SINK op
RISE RATE MASS TEMP. DEG K/(F) MODE
DEG K/HR W~HR/K DESIGN QUAL
DEG F/HR BTU/F MIN MAK MIN MaX
MIN MAX
1 1 6.1 236 307 236 307 INT
1 1 3.2 =33 93 ~33 93
1 1 15.3 238 302 247 302 INT
2 3 8,0 =30 R4 =14 B4
1 2 7.8 247 290 226 307 INT
2 4 4,1 =14 &2 =51 93

DESCRIPTION WEIGHT PACKAGE SURFACE VOLUME RaD. POWER POWER TIME
MANUFACTURER AND KG SHAPE AREA CUBIC ALPHA/ WATTS DENSITY CONST,
REMARKS {LBS) SAUARE CM EMISS MIN/  Q/A HOURS
CM tFT) MAX W/ M2 MIM
{(FT} (W/FTZ) MAX
& 0AQ STAR TRACKER T3 RECT 2877 9832 70/ 6/ 207 20 1.15
BENDIX CORPOHATION(16.0) { 3.1 ( 435) .85 6t 1/ 1).1,15
THE OAQ~Ty STRAPDOWN STAR TRACKER HAS A PASSIVE THERMAL CONTROL
HEAT IS REJECTED BY CONPUCTION TO A RADIATION SHIELD HAVING A PER-
MISSIBLE TEMPERATURE EXCURSION OF -29 70 38 DEG.C(~20 TO 10D DEG
Fl. NO HEATERS ARE REQUIRED WITHIN THIS RANGE. UNIT IS HARD
MOUNTED Tn VEMICLE MOUNTING FLANGE. UNIT REGUIRE CLEAR UNUBSTRACT-
ED VIE® TO OPERAYE PROFPERLY
7 0OMA ATM STaR TRAKR. 18.1 RECT 11211, T767Te  «25¢ 18/ 16/ 25 o 73
BENDIX CORPORATION (4,0} (121t (2474) &80 28 ( 1/ 2y .72
THF OMA ATM STAR TRACKER IS A GIMBALLED UNIT,. THE ABOVE OIMENSIONS
ARE EXTERIOR LIMITS SEE REF FOR MORE DETAIL DESCRIPTION, UNIT IS
MARRTED To ATM STAR TRACKER ELECTRONICS UNIV. UNIT HAS 3 INTERNAL
HEATERS nF 10 WATTS EACH TWO OF THE HEATERS HAVE SET POINTS OF -23
L3 TO -15,0 (=9,9 TO 5.0 DEG,F} AND THE THIRD HEATER +AS SET POIN
OF =15.3 TO =6,7 DEG C (5.5 TO 22.5 DEGF). UNIT I5 THERMALLY IS0
LATEDs PAIMTED WHITE+ AND HAS A SUPERINSULATION BLANKET COVERING .
8 KS-199 STar TRKR 9.1 RECT 4842, 221B4. 20/ 87 177 38 l.11
KOLLSMAN INSTR, {20.00 { S52) " ( 2TB) 75 186 ¢ 1/ 3y 1.07

THE KS=-199 STAR TRACKER WAS BUILT FOR THE MOL PROGRAM, ONE ENGINE-
ERING MANEL WAS BUTLT AND FUNCTIONAL TESTED. THE GIMBAL SENSOR IS
COUPLED T AN ELECTRONIC UNIT. THE TRACKER HAS INTERNAL HEATERS
TOTALING 10 WATTS aND ARE USED FOR FAST WARM UP WHEN UNIT IS BELOW
-}1.R DFG {10 DEGes F). YHE UNIT THERMAL DESIGN 1S PASSIVE WITH
CUNTT THERYMALLY ISOLATED FROM MOUNTINGs AND COVERED 8Y SUPER-INSULA
TION BLANKFT TO MAINTAIN PROPER DPERATING TEMPERATURE.
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GUIDANCE NAVIGATION AMD CONFROL SUBSYSTEM

EQUIPHENT ITEM - STAR TRACKER ELECTRONICS
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REF . DESCRIPTIDN WEIGHT PACKAGE SURFACE VOLUME RAD, POBER POWER TIME ADIABATIC THERMAL ALLOWABLE SINK apP
ND, MANUFACTURER A&ND e SHAPE AREA CUBIC ALPHA/ WATTS DENSITY CONST. RISE RATE MASS TEMP. DEG K/ {F) MODE
REMARKS (LAs) SQUARE CH EMISS MIN/ 8/A HOURS DEG K/HR W-HR/K DESIGN QUAL
M iFT} MAX . W/ M2 L L] DEG F/HR BTU/F MIN MaAX MIN MAX
tFT) tWAFTZ2) . MAN MIN HMAX

3 S 0 o vy e T Al PR Ry o 7 o e o VR L 0 e v 0 e g T L S s 40 T e S s e o A e £ vy L ) B S g e e R S ey 0

STE 1 aATM STE F4e5 RECT 5783. 25375. .70/ 67 117 11 1,03 0 0 12.2 243 327 243 327 INT

BENDTA CORPORATION(32.0) { 6.2) ( o90) BB 6 { 17 1) 1,03 1 1 6e4 =22 129 =~22 129

THE ATM STAR TRACKER ELECTRONICS (STE) UNIT IS MARRIED TO THE ATM

OMa GIMBAL STAR TRACKER THE STE IS PAINYED BLACK AND 15 DESIGN

FOR RADIATION AND CONDUCTION COOLING. THE STE UNIT SUPPLIES THE

STEADY STATE POWER TOD THE OMA THE OMA HEATER POWER IS SUPPLIED

DIRECTLY OF THE AT™ 28 VDC BUS. UNIT IS MOUNTED ON THE ATM RACK

THERE ARF ND MOUNMTING LIMITATIONS OF CABLE LENGTH REQUIREMENTS,

STE 2 XS$-199 S5TaR TRKR 4.5 RECT 2387, 78%2. 20/ 147 597 59 1.05 3 3 3,9 238 279 215 298 INT

OLLSMAN INSTR, (1040} t 2.6 | +28) <75 e 8/ 5) 1405 T T 2,0 =30 43 =71 77

THE KS5-199 STAR TRACKEH WAS BUILT FOR THE MOL PROGRAMs ONE ENGINE~ -

ERTNG MONEL WAS BUILT AWD FUNCTINNALY TESTED. THE ELECTRONIC UNIT

IS COUPLED TO THE STAR TRACKER QPTICS. THE UNIT IS DESIGNED FOR

SPACE ENVIRONMENT SUT THE ABOVE TEMPERATURE IS BASED ON THE OPTILS

UNIT. THE ELECTRONIC UNIT WAS PLACED INSIDE THE MOL. THE UNIT IS5

DESIGN WITH A PASSIVE THERMAL CONTROL OF RADIATION AND CONDUCTION

TO THE VEMICLE ENVIRONMENT,
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EQUIPMENT PHYSICAL CHARACTERISTICS AND CONSTRAINTS CATALOGUE

GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM

FQUIPMENT TTEM HORIZON SCANNERS

FAGE III-10

ADIABATIC THERMAL ALLOWABLE SINK
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NESCRIPTIOM WEIGHT PACKAGE SURFACE YOLUME RaAD, POWER POWER TIME
MAMUFACTURER AND KG SHAPE AREA CUBIC ALPHA/ WATTS DENSITY CONST.
REMARKS (LBS) SOUARE o EMISS MIN/ Q/A 'HOURS
o} (FT) MAX W/ M2 MIN
(eT) : (W/FT2) MAX
1 HORIZON SENSOR 3.2 CYL1 1930. 6507, +207 194 8/ 8 9.87
QUANTIC INDLSTRIES( 7.0) { 2.1y ( .23} 405 1 ¢ 07 0) 9.87
TRE 5079 MOUEL IS THERMALLY ISOLATED FROM CONDUCTION AND RADIAYION
17 ~A3 AN NCR=2 MULTILAYERS SUPER TNSULATION ALUMINIZED MYLAR
BLANKEYT WMICH COVERS THF TOTAL UNIT WITH THME EXCEPTION OF THE
OPTICSLUNTIT HAS NO CAALF LIMITATION,UNIT SHOULD BFE MOUNTED IN THE
VEHICLE WHEKE THERE ARE NO STRUCTURAL INTERFERENCE WITH THE OPTICS
VIEW.THIS UNIT IS SPACE QUALIFIED AND HAS FLOWN ONM SEVERAL SPACE N
VEHICLES. CONTRACT AGENCY IS SAMSQO,
? HORIZON SFENSUR 3.4 CYLT 1386k, 3936. 435/ &6/ 43/ 63 1,59
BAHNES ENGH, COe. [ 7.5 ( 1453 | <14} W50 6 { &5 &) 1.5%
FOR TUG TwO HORIZON SENSORS ARE REQUIRED TO ENABLE PITCH AND ROLL
SENSING THF 2 SENSORS ARE IOENTICAL AND ARE COUPLED TO A COMMON
POWER SUPPLY UNIT.CONDUCTION IS THRU BOTTOM FLANGE.
THE TwU SENSORS ARFE REQUIRED T0 BE POSITIONED SUCH THAT THREIR SCAN
COMES INTERSECT AT THE FARTH DISC CENTER WITH A HALF CONES ANGLE
nF 5% NDEGRFES,.
UNTIT IS OPFRATIONAL IN 2 MINUTES FROM POWER ON.
3 LAKS 1.5 RECT 1084, 2360. 90/ 3/ 2B/ 28 .51
LASC { 3.3 ( 1.2} ( J0H) 90 3¢ 27 2y .51
UNIT IS CONTAINED TN A SINGLE PACKAGE PER axIS. FOR TuD AXIS
SENSING TWn HEADS ARE RFQUIRED.
THE UNIT 1S PAINTED BLACK ANODIZED ALUMINUMSBUT CAN B PAINTED PER
LUSTOMER THFERMAL REQUIREMENTS,
NO LIMITATIONS ON UNIT #OUNTING LOCATION OR CABLE LENGTH,
4 NOHS 1.8 RECT 1239, 2622, 90/ 3is 28/ 28 TS
LMSC ( 4.0) { 1.3) ¢ .09) 90 I 87 2y .54
UNIT IS RLACK ANODIZED BUT CAN BF PAINTED PER CUSTOMER THERMAL
REQUIREMFNTS. MAJORITY OF COOLING 1S BY RaDIATOON wiITH VERY LITTLE .
THRU CUNDUCTION, NO LIMITATIONS ON MOUNTING LOCATION OR CABLE
LENGTH. . .
S DSHS . 4ol RECT 1989, 5067« 90/ 14/ TO0/ 70 .73
LMSC { 9.0} [ 2.1 0 J1B) 490 14 { 6/ 6) T3

UNIT IS HI_ACK ANODIZED RUT CAN BE PAINTED PER CUSTOMER THERMAL
REQUIREMENTS. UNIT IS DESIGNED FOR COOLING BY RADIATION AND

CONDUCTION.
NO LIMITATIONS ON MOUNTING LOCATIONS OR CABLE LENGTH.

RISE RATE MASS TEMP. DEG K/ (F)
DEG K/HR W=HR/K DESIGN QuaL
DEG F/ZHR BTU/F MIN MaX MIN MAX
HIN MAY%
0 o 2.7 191 318 191 5ls&
1 1 le4 ~115 112 =115 112
2 2 2.9 228 322 228 322
3 3 1.5 =48 120 =48 120
2 2 1.3 234 332 234 332
4 4 .7 =38 138 <38 138
2 2 1.5 234 332 234 332
4 4 .8 =38 138 -38 138
4 4 3.4 216 326 216 326
7 7 1.8 =70 127 =70 127
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GUIDANCE NAYIGATION AND CONTROL SUBSYSTEM

EQUIPMENT ITEM  HORIZON. SCANNERS
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NESCRIPYION WFIGHT PACKAGE SURFACE VOLUME RAD, POWER POWER TIME ADIABATIC THERMAL ALLOwWABLE SINK oP
MANUFACTURER AND KG SHAPE AREA CUBIC ALPHA/ WATTS DENSETY CONST. RISE RATE MASS TEMP., DEG X/ (F] MODE
REMARKS {LBS) SOUARE CH EMISS MIN/ Q/A HOURS DEG K/HR W-HR/K DESIGN Qual
- CM (FT) MAX W/ M2 MIN DEG F/HR BTU/F MIN Mad MIN . MaX
(FT) [W/FT2) Max MIN  MAX . '

MONL IV HORTZON 5YS 3,4 RECT 2176, 8897, .90/ 10/ 457 45 . .56 3 3 2.9 240 332 240 321 INT
QUANTIC INQUSTRIES( 7.5) { 2.3) U .24) .90 10 { &4/ 4y .56 & 6 1.5 =26 139 =26 118

THE WMUD IV SENSOR 1S COMPOSED OF & TRACKERS AND | ELECTRONIC UNIT

EACH UF THF TRACKERS IS FINISHED WITH BLACK ANODIZE ALUMINUM,EACH

TRACKER APPROX POJER STEADY STATF [S 2.5 WATTSs TOTAL AVERAGE

POWER CONSUMPTION IS 25 WATTS, ALLOWABLE CABLE LENGTH 5 AT LEAST

625 METERS (20 FTy, THF AROVE UNIT IS A REDESIGNED AND REPACKAGED

MO IV HORTZON SENSOR THAT WAS SPACE FLOKN ON A SAMS0 VEHICLE IN

1970, THE NEW MODIFIED MOD Iv IS SUILT FOP SAMSO.



EQUIPMENT PHYSICAL CHARACTERISTICS AND CONSTRAINTS CATALOGUE

GUIDANCE NAVIGAT

EAUIPMENT ITEM

ION AND CONTROL SUBSYSTEM

HORIZON SCANNER ELECTRUNICS

PAGE 1131-12
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THE CEU HaS A PASSIVE THERMAL CONTROL DESIGN IT
ALUMINIZED MYLAR INSULATION BLANXET.
TRACKERS OF THE MOD IV HORIZON SENSOR.

CONSUMPTION IS5 25

USES A MULTI-LAYER
THE CEU IS5 COUPLED TO THE 4
UNIT TOTAL AVERAGE POWER
WATTS OF WHICH 10 WATTS IS DISSIPATED IN THE

TRACKERS, CABLE LENGTH TS AT LEAST 6,25 METERS (20 FTI1,

INT

NESCRIPTINN WEIGHT PACKAGE SURFACE VOLUME RAD. POWER POWER TIME 4DIABATIC THERMAL ALLOWABLE SINk
MANUFACTURER AND G SHAPE AREA CUAIC ALPHA/ wATTS DENSITY CONST. RISE RATE MASS TEMP. DEG K/(F)
REMARKS tLns) SNIARE CH EMISS MIN/ Qfa HOURS DEG K/HR W-HR/K DESIGN QualL
: CcH (FT} Hax w/ M2 MIN DEG F/HR BTU/F MIN MaX MIN MaR
(FT} (W/FT2) MAX MIN MaX
POWER SUPPLY HeS, 1.3 REC 697 & 1180. <35/ 3/ 437 43 l.l8 2 2 lel 228 322 228 322
BARNES EnGR. COs { 2.8) { .8) { «04) 50 3 ( 4/ 4) l.l8 ] 5 6 =47 120 ~-47 120
UNIT IS MARRIED TO THE HWORIZON SENSOR MODEL 13-159.
POWFR SUPRLY UNIT WILL RERUIRE MODIFICATION TO BE COUPLED TO
Two SENSOKS. UNIT INPUT POWER LEVEL 1% BASEN OWN DOUBLING THE
POWER SUPPLY UNIT ASSOCTATED WITH ONF HOMIZON SENSOR POWER SUPPLY
THF SINGLE SENSOR POWER SUPPLY HAS A 7,5 WATTS INPUT STEADY STATE
POWER
COKDUCTION 1S THRU ROTTOM MOUNTING PLATE.
MOD IV HORI7ON CEU 15.9 RECT 4539, 18804, <20/ S/ 117 11 20,08 0 0 13,3 139 310 139 245
QUANTTIC INNUSTRIES(35,4) { 4,9) { ,66) .05 S s/ 1120.08 0 0 Ta0 ~-208 99 -208 72
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EQUIPMENT PHYSICAL CHARACTERISTICS AND CONSTRAINTS CATALOGUE PAGE 11I-13
GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM
EQUIPMENT ITEM SUN SENSOR
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NESCRIPTION WEIGHT PACKAGE SURFACE VOLUME RAD, POWER POMER TIBE  ADIABATIC THERMAL ALLOWARLE SINK oP
MAMUFACTURER AND kG SMAPE  AREA  CUBIC ALPHA/ WATTS DEMSITY CONST, RISE RATE MASS TEMP. DEG K/ (F) MODE
REMARK S (LBS} SQUARE €M EMISS  MIN/ Q/A HOURS DEG X/HR ®~HR/K OESIGN QUAL
cH (FT) MAX W/ M2 MIN  DEG F/HR BTU/F  MIN MAX NIN MAX
tF1) tH/FT2)  NAK  MIN  MAX
——————— T Ty ey ) g Al By A O v v A D LT e e R O A0 YR Ol e i A 3 e T b 7 0 W e 5L ) O 0 453 gy Y Y R R 38 O o O TN O 0 e 620 40 S D AT ity O i 0 e 10 R e U U 3 e U R 22 0 e O 7
REFRACTDSYN SUN .0 RECT B 2. «90/ 6/ 07 D 1,78 0 o 0 253 358 253 358 INT

H H CONTROLS €0, ( 1) t =01 { .00) .90 S0 07 9y 1,78 0 o +0 =3 185 =3 185
UNIT IS apPROXIMATFLY 1 GRAM IN WEIGHT HAS NO POWER INPUT AND NO

MOUTING | IMITATIONS. UNIT HAS FLOWN ON AGENMA B

UNIT IS CovERED By A BLACK EPOSY HYSO TYPE 1liC.

NO LTMITATION ON CONNECTING CABLE LENGTH.

FINE SUN SENSOR aAS o2 RECT 172. 148. 90/ v/ o/ 0 «35 0 0 " .2 253 358 243 368 INT

_RBRS { o6} t «2) U .01) .90 G € 0/ 0y o35 ] 0 «1 =3 185 -22 202
. HE UNIT WFIGHT IS ARPROX 170 GRAMS, ’

0 LIMITATENN ON MOUTING LOCATION,
NDIVIOUAL SENSORS ARE CHRUMICODATFED ALUMINUH.SENSOR BLOCK IS ALUM-
NUM WITw sNGDIZED MOUNTING PADS,.RETAINERS ARE ALUMINUM Bl ACK ANO-

TZED,
NIGITAL SUN SENSOR al RECT 129, %, W86/ 0/ 07 0. 47 0 0 «1 253 318 253 318 INT
ADCOLE CORPCORATIONM( ,3) ( 1} € .00} o8& 0t 0 01 L4T 0 0 ol -3 113 -3 113

THE 15564 SUN SENSOR IS A DIGITAIL SUN SENSOR MITH SENSQR AND ELECT
RONICS IN 1 UNIT. THE UNIT DISSIPATE HEAT BY CONDUCTION TO THE
MOUNTINGS FLANGF. THE UNIT IS PAINTED WITH BLACK EPOXY PAINT. BUT
CAN RE FIMISH PER CUSYTOMER THERMAL REQUIKEMENTS. UNIT HAS A 0,048
WATTS DISSIPATED POWER. THE 15564 SUN SENSOR HAS BEEN SPACE GUALI
FIED AND FLOWN ON THE ESRO Jv FUROPEAN SATELLITE. ’

DIGITAL SUNSENSOR 4 RECT 367, 470s w347 s 0/ 0 3.85 0 0 «3 253 333 243 343 INT
ADCOLF CORPORATION( .9) ¢ «4) & o02) L10 0 0 0) 3.85 0 G o -3 140 -22 157

THE 16765 SUN SENSOR IS a4 DIGITAL SUN SENSOR wITH THE SENSOR AND :

ELECTRONICS IN 1 UNIT. THE UNIT DISSIPATE HEAT 8Y CONDUCTION TO

THE MOUNTINGS, THE UNIT SURFACE 1S IRIDITE ALUMINUM, BUT CAN BE

FINISH PER CUSTOMER THERMAL REUGUIREMENTS. UNMIT HAS A& 0.028 WATTS

DISSTPATEN POWER, THE 16765 SUN SENSQR HAS BEEN SPACE FLOWN ON

ON OF THFE NAVY RESEARCH LABORATORY SATELLITES.
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EQUIPMENT PHYSICAL CHARACTERISTICS ANO CONQTRAINTS CATALOGUE PAGE 1III-14
GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM
FQUIPMENT ITEM LASER RADARS:
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NESCRIPTION WEIGHT PACKAGE SURFACE VOLUME RAD. POWER POWER TIME ADIABATIC THERMAL ALLOWABLE SINK P
MANUFACTURER AND kG SHAPE AREA  CUBIC ALPHA/ wWATTS DENSITY COMST. RISE RATE MASS TEMP. DEG K/ (F} MODE

REMARKS {LBS) SQUARE CcM EMISS MIN/  QFA HOURS pEG K/HR W-HR/K DESIGN QuaL
‘ (o] tFT) BAK w7 W2 MIN BEG FAHR BTU/F  MIN MAK MIN MAX
(FT) (W/FT2) Max MIN MAX

- - - T . v 8 - - -—— - - - e ) 2 o d Ak o g D SR D o o S o s e s —m———— OBy O = = . T P B ot O e
SCAN LASAR RADAR 27,2 RECT 7837, 42475 .20/ 30/ 37/ 37T .36 1 1 22.9 285 317 285 37 INT
ITT GILFILLAN (60,0} { 855 (1.50) .90 30 ¢ 37 3 l.36 2 2 1201 54 111 54 111

UNIT IS IN ENGINEERING STAGE aND IS NOT COMPLETED.

UNIT I3 MarRIED TO AN ELECTRONICS PACKAGE wHICH IS @ BY 12 BY 12

INEHS WEIGHT 15 LBS AND POWER LEVEL OF 20 WATTS,

DATA ABOVE IS PRELIMINARY INFORMATION.

NO COULING REQUIRED UNIT IS €COLD PLATED. :

SYSTEM TOTaL POWER IS 50 WATTS. SURFACE PROPERTIES wILL DEPEND ON

CUSTOMER THERMAL REQUIREMENTS.

? SCAN LASAR RADAR 31.8 RECT Bi61, 47195. .90/ TQ/ 837 83 1.43 P 2 26.7 275 310 275 310 INT

ITT GILFILLAN (7040} ( 9.0)° (1l.67) .90 ST T/ T) le43 4 & 1431 as . 98 3% 56

UNET 15 IN CONCEPTUAL DESIGN STAGE AND ABOVE DATA ARE PRELIM~ :

INARY INFORMATION. UNIT IS COUPLED TO AN ELECTRONICS uUNIT WHICH

IS ALSO TN DESIGN STAGE. THIS UNIT IS EXPECTED TO HE THERMOELECT-

RICLY COOLED.
SCAN LASER RADAR 45. 4 RECT 11148, 70792, 90/ 600/ 538/538 1.l4 16 1l 3862 -0 lao -0 140 INT
ITT GILFILLAN (#0,0) (12,00 (2.9 .90 600 { 50/ 50) l.14 29 29 20.2 -460 -206 =460 =206

UNTIT 1% A PRE-DESIGN STaAaGE AND ALL AHOVE DATA IS PRELIMINARY INFOQ.
THIS UNIT [5 DESIGNED Tn HAVE AN ACTIVE COOLING SYSTEM. UNIT IS
COUPLED Tn aN ELECTRONICS UNIT WwHICH IS ALSO IN DESIGMN STAGE.
#xuoud NDTFE  CONDUCTIVE HEAT LOSSES MUST EXCEED 178. AND
#raae® NOTE  CONDUCTIVE HEAT LOSSES MUST EXCEED 178. aND

0., TO MAINTAIN THE
0. TO MAINTAIN THE

MIN AND MAX QPERATING TEMP
MIN AND MAX QUAL TEMP



EQUIPMENT PRYSICAL CHARACTERISTICS anD CONSTRAINTS CATALOGUE PAGE III-15
GUTDANCE NAVIGATION AND COMTROL SUBSYSTEM

EQUIPMENT ITEM LASER RADAR ELECTRONICS

REF . DESCRIPTIOM HEIFHT PACKQGF SURFACE VOLUME RAD., POWER POWER TIME ADIAB&TIC THERMAL ALLDHAQLE SINK ne
NOo MANUFACTURER AND KG SHAPE AREA CURIC ALPHA/ WATTS DENSITY CONST, RISE RATE MASS TEMP, OEG KALF) MODE
REMARKS (LBS? SQUARE o} EMISS MIN/S G7A HOURS DEG K/HR W-HR/K DESIGN auat
cM LR T) MA X W/ M2 . MIN DEG F/7HR BTU/F MIN MAX MIN- Max
(FT) lN/FTZ), MAX MIN MaX :
LRE 1 FLEC.LASER RADAR 6,8 RECTY “h45, 21238s 90/ b/ 43/ 43 97 3 3 5.7 284 316 284 3lb INT
ITT GILFILLAN {15.01 5.0 { +75} .90 20 L 4/ 4y W57 & & 3.0

52 110 52 110
UNIT MARRIFD TO THE SCANNING LASER RADAR TRANSMITTER~RFCEIVER, .
UNEIT IS IM CEVELORPFMENT AND ABOVE NATA 1S PRELINIMARY INFORMATION
UNIT IS F£yPECTYED Tn AE PASSIVE THERMAL CORNTROL wiITs NO ACTIVE COOL
ING REQUITRED,

LRE 7 ELEC LASER ®waDAR 9.1 RECT 5574, 28317 90/ - - 30/ S37 53 263 4

4 7.7 <2£B2 315 282 315 INT
ITT GILFILL AN (2040} t Bo0)  (1.00) W90 30 { 5/ By .63 7 7 440 48 107 48 1ot
UNTIT IS I® DESIGN STAGE AnD ALL ABOVE DATA IS PHRELIMINARY INFOR=
MATTON. UNIT IS COUPLED TO A TRANSMITTER/RECEIVER UNIT.OF THE
SCANNING ILASER RADAR.
UNTT IS NESIGNED TO HAVE A THERMOE{ECTRIC COOLING SYSTEM,
LRE 3 ELEC LASEKR RADAR 31.8 RECT 9290. 966340 9D/ 150/- 1617161 1.21 5 5 26,5 255 296 255 296 INT

ITT GILFILLAN (70,07 {10.0) (2.00) 9D 150 ¢ 157 15) 1,21 10 1o 14,0 =0 T4 -0 74
THIS UNTT IS MARRLIFD TO THE TRANSMITTER/RECEIVFR OF THE HIGH POWER -

SCANNING LASER RADAR, THIS UNIT 13 IN DESIGN STAGE. AND ALL ABOVE

NaTA IS PRELIMINARY INFORMATION, .

UNIT IS NFSIGNED WITH AN ACTIVE COOLING SYSTEM,
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GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM

FQUIPMENT ITEM TELEVISION
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REF. DESCRIPTION WEIGHT PACKAGE SURFACE VOLUME - RAD. POWER POWER TIME. ADTABATIC THERMAL ALLOWABLE SINK oP
NO. MANUFACTURER AND bi<) SHAPE AREA CUBIC ALPHA/ WATTS DENSITY CONST. RISE RATE MaASS TEMP, DEG K/ (F} MODE
REMARKS {LRS) SAUARF CM FMISS MIN/ Q/A HOURS DEG K/HR W=-HR/K DESIGN QuaL
CH (FT} MAX W/ M2 MIN DEG Frrr BTU/F  MIN  MaxX MIN MaX
(FT} : (W/FT2) MAX MIN  MAX
TY 1 COLOR TELEVISION 5.7 RECT 1981. 5416, 20/ 28/ 1417141 99 & [ 4.8 186 317 -0 317 - INT
WESTINGHONSF (1251 { 2.1) { .,19) .86 28 U 137 131 99 11 Il 2e% =123 112 =460 112

THE SKY{_AR COLOR T,V. CAMERA Wa$ DESIGN WITH A PASSIVE THERMAL

CONTROL OF RADTATINN FROM THE SURFACES. THE UNIT IS PAINTEDR WITH

A WHITE caT-a~LLAC PAINT, 8UT CaN BE FINISH PER CUSTOMER THERMAL

REQUIREMENTS, CAMERA IS DESIGN FOR SPACE ENVIRONMENT AND WAS TO

BE USED a5 THE T.V.CAMERA FOR THE T=-027 EXPIREMENT ONBOARD SKYLAB,

DIMENSIONS OF CAMERA DOFS NOT INCLUDE LENS wWHICH IS 16.5 CM (6.5

IN} LONG NOK THE HANDLE WHICH IS 14 €M (5.5 IN) LONG. :

wesesd NOTE  CONDUCTIVE HEAT LOSSES MUST EXCEED &« AND 0. TO MAINTAIN THE MIN AND MAX QUAL TEMP

TV 2 LUNAR T.y, SYSTEM .8 RECT 2774 7669, .25/ 147 53r 53 6,78 3 3 409 =0 -0 =0 -0 INT

RCA t1z.8) { 3,01 { 427} .05 14 ¢ 4/ 4) 8,78 5 5 206 =460 =480 =460 =460
THFERMAL CONTROL OF THE CTV IS ACHIEVED BY THE INTERACTION OF A SEC ‘

OND=SURFACE MIRROR ON THE TOP OF THE CAMERA WITH THE LUNAR SURFACE

AND WITH DNFEEP SPACE, THE CTV REJECTS HEAT THROQUGH PADIATION aND

RECEIVYES HEAT BY INTERNAL HEAT DISSIPATION. SOLAR RADIATION INCI-

NENT TO TwE MIRROR RADIATORs AND LUNAR SURFACE RADIATION WHEN THE

RANTATOR IS TILTED TOWARD THE LUNAR SURFACE. A THEKMAL INSULATION

BLANKET CNVERS THE REMAINING SURFACES OF THE CAMERA.

waceed® NOFE  CONDUCTIVE HEAT LOSSES MUST EXCEED 11. AND 6« TO MAINTAIN THE MIN AND MAX OPERATING TEMP
#epgud NOTE COMDUCTIVE HEAT LOSSES MUST EXCEED 172+ AND 6. TO MAINTAIN THE MIN AND MAX QUAL TEMP ’

)



EQUIPMENT PHYSICAL CHARACTERISTICS AND CONSTRAINTS CaTALOGUE PAGE III~17

GUINANCE NAVIGATION AND CONTROL SUBSYSTEK

FQUIPMENT ITEM ACS ELECTRONICS

REF » DESCRIPTION WEIGHT PACKAGE SURFACE VOLUME RAD. POUER POWER TIME ADIABATIC THERMAL ALLOWABLE SINK OF
NOs MANUFACTURER aND KG SHAPE ARF.A CUBIC ALPHA/Z WATTS DENSITY CONST. RISE RATE MASS TEMP. DEG K/(F} MODE
REMARKS {LBS} SQUARE o} EMISS MINS QA HOURS DEG K/HR W=HR/X DESIGN QuUAL
CH (FT} MAX Ws M2 HIN DEG F/HR BTU/F MIN MAX  MIN MAX
. (FT) (W/FT2) HMAaR HIN MAX ‘
ACSE 1 VALVE DRIVE AMP, Seb RECT 2710, 9395, 90/ 387 1407140 «59 8 a 4,7 137 351 137 351 CONT
MARTIN MARIETTA CO(12.0} { 2.9 ( 33 « 90 38 1 13/ 13 59 15 15 2.5 =211 173 =211 173

THE VALVE DRIVE AMPLIFIER ELECTRONTC COMPONENT IS DESIGN FOR THE
VIKING LANDER CAPSULE. UNIT IS DESIGN TO WITHSTAND SPACE ENVIRON-
MENT AND THE MARTIAN ATMOSPHERF. UNIT HAS A PASSIVE THERMAL DE-
STGH UF RaDIATION TD SPACE AND CONDUCTTIUN TO MOUNTINGS, UNIT IS
FINISH PER CUSTOMER RERUIREMENTS, UNIT IS DESIGN TO BE ABLE TO

RE EXPOSEN TO 125 DEG.C. (297 DEG.F) STERILIZATIDN TEMPERATURE »



EQUIPMENT PHYSICAL CHARACTERISTICS AND CONSTRAINTS CATALOGUE PAGE ITI-18
DATA MANAGEMENT SUBSYSTEM

EQUIPMENT ITEM COMPUTERS

REF. DESCRIPTION WEIGHT PACKAGE SURFACE VOLUME RAD. POWER POWER TIME ADTABATIC THERMAL ALLOWABLE SINK oF
NO. MANUFACTURER AND KG SHAPE AREA CUBIC ALPHA/ WATTS OENSITY CONST. RISE RATE MASS TEMP. DEG K/ (F) MODE
REMARKS (LAs) SQUARE CM EMISS MINS QFA HOURS DEG K/HR HW-HR/K DESIGN Quakb
CM (FT}) MAX W/ M2 MIN DEG F/HR BTU/F MIN MAX HMIN MAX
(FT) (W/FT2) MAX MIN MaX
COMP } MAGIC 357 6.1 RECT 8310, 47T195. .90/ 2087 2507250 1,42 7 7 30,5 248 285 234 306 CONT

DELCO ELECTRONICS (79.5) { 8.,9) (1,67) 490 208 ( 23/ 23) las2 12 12 16,1 =12 53 =38 91
MARRIED To CAROUSEL SB MU .
QUALIFIFN FOR A 9 HOUR MISSION
FUNCTION IN LESS THAN ONE MINUTE AFTER POWER=ON

COMP 2 MAGIC 352 RIGS 22.7 RECT 5716. 26714, 90/ 175/ 3067342 1.17 9 10 19.2 -0 @97 -0 297 CONT
DELCO ELECTRONICS (50.0) [ 621 { .96) 490 196 ¢ 267 31) 1,14 17 19  10.1 =460 76 -460 76
@0X DESIGN INCLUDES EXTERNAL CASE AIR HEAT EXCHANGER
THERMAL MASS AND RADIATION IN FLIGHT
90 MINUTE MISSION { IFETIME .
sessst NOTE  CONDUCTIVE HEAT LOSSES MUST EXCEED  76. AND 0. TO MAINTAIN THE MIN AND MAX OPERATING TEMP
wsaeed NOTE CONDUCTIVE HEAT LOSSES MUST EACEED  Té. AND 0. To MAINTAIN THE MIN AND MAX QUAL TEMP

COMP 3 469 COMPUTER 4.5 RECTY 1138, 2428, 90/ 20/ 175/175 ' 1.29 5 5 3.8 161 313 161 313 CONT
CONTROL DATA CORP.{10.0) ( 142) 1 409) <90 20 ( 16/ 16y la29 9 9 2,0 ~169 104 -169 104
THE 469 COMPUTER IS DESIGNED WITH & COLD PLATE. THE PLATE IS 12.7 ’
X 1149 ¥ 2,1 CENTIMETERS (5. K 4.7 X o862 IN I AND COUPLES AS A
MOUNTING PLATE AND FLANGE. SURFACE FINISH PER CUSTOMER REQUIRE=~
MENTS= CARLE LENGTH IS LIMITED TO 1.8 METERS ( 6 FTla
MICRO=SECOND TIME NELAY FROM POWER ON.
UNMNIT 1S SPACE GQUALIFIED.
BASEPLATF MUST CONDUCT 12 TO 15 WATTS TO MOUNTING FRAMEWORK.,

COMP 4 469 DOUBLE DENSITY 2,7 RECT T48B. 1388, .90/ 167 2137213 1.15 i 7 2+3 -0 307 -0 307 CONT
CONTROL DATA CORP.{ 6.0} ¢ .81 { ,05) .90 16 { 197 19) 1,15 13 13 1.2 -460 93 =460 33
THE 469 COMPUTER IS DESIGNED WITH A COLDPLATE AND WMUST CONDUCT 12
TO 15 WATTS TO WMOUNTING FRAMEWORK. THE PLATE IS 12.7 X 11.9 X 2.1
CENTIMETERS (5S¢ X 447 % .82 IN), SURFACE FINISH PER CUSTOMER
REQUIREMENTS. CABLE LENGTH IS LIMITED TO 1,8 METERS ( 6 FT),
MICRO=SECOND TIME DELAY FROM POWER ON, THE UNIT IS SPACE QUALIF-

I1ED.
sosua® NOTE CONDUCTIVE MEAT LOUSSES MUST ExCEED ® aND De TO MAINTAIN THE MIN AND MAX OPERATING TEMP
aaaas® NOTE CONDUCTIVE HEAT LOSSES MUST EXCEED * AND O TO MAINTAIN THE MIN AND MAX QUAL TEMP
COMP 5 |.5=52 COMPUTER 15.0 RECY 3959, 16440. 490/ 209/ 517/517 100 17 17 12.7 -0 250 =0 250 CONT
LEAR SIEGLER INC  (33,D) { 4,3) ( ,581 .90 205 ( 48/ 48) 1.00 30 39 6.7 =460 -9 =450 -9

PRESENTLY NESIGNED FOR FORCED ATR COOLING aAND CAN BE MODIFIED FOR

COLD PLATE. SURFACE PROPERTIES PER CUSTOMER REQUIREMENT, CABLE

LFNGTHS UP TO 15 METERS (50 FT! DEPENDING ON COMPONENTS.

OPcRATION WITHIN A FEW SECONDS OF POWER On,

aenpsd NOTF  COMDUCTIVE HEAT LOSSES MUST EXCEED 158. AND 0a TO MAINTAIN THE MIN AND MAX CPERATING TEMP
souae® NOTF  CONOUCTIVE HEAT LOSSES MUST EXCEED 15&. AND O« TO MAINTAIN THE MIN AND MAX QUAL TEMP



FQUIPMENT PHYSICAL CHARACTERISTICS AND CONSTRAINTS CATALOGUE l PAGE ITI-19

NaTh MANAGEMENT SURSYSTEM

EQUIPMENT ITEM COMPUTERS

COMP

COm#e

COMP

DESCRIPTION WEIGHT PACKAGE SURFACE VOLUME RAD. POWER POWER TIME ADIABATIC THERMAL ALLOWABLE SINK
MANUFACTURER AND KG SHARE AREA CUHIC ALPHWA/ wATTS NENSITY CONST. RISE RATE MaSS TEMP. DEG K/ (F)
REMARK S {LRS) SQUARE CM EMISS MINS QF& HOURS DEG K/HR W=HR/X DESIGN Qual.
c™ (FT) MA K W/ M2 - MIN DEG F/HMR BTUSF MIN Max MIN MaxX
{FT) (W/AFT2) ' MaX MIN MAX
AR~1018M COMPUTER 5.9 RECT 1854, 4T19, o920/ 277 1457239 0 .94 ) 9 5.0 -0 34l -0 34l
RUNKER RaMn (13.0) ( 2400 ( 17} «%0 44 ( 13/ 22y .90 10 17 2.6 -460 1§55 -460 155

UNEIT COMPONENTS ARE HEAT SUNK TD S8aSE PLATE,. COOLING IS 8Y CON=-

DUCTION, CABLE MAX LENGTH 1,52 METER (5 FT), UNIT IS DESIGN FOR

AIRCRAFTs RUT CAN HE MONIFIED FOR SPACE APPLICATIONS. ABOVE UNIT

IS SIZED FOR 16K WORD MEMORY AND POWER SUPPLY, A 32Kk wORD MEMORY

LNIT WILL HAVE A SEPERATE MEMORY PACKAGE OF 15,3 X15,3 X10.2 CM

{(6:.0X6,0X4,0 [N} UNIT SURFACES ARE SLACK ANODIZEDs CAN BE

FINISRED PEX CUSTOMER THERMAL REDMIHEMENTS, . ’
sosnd® NOTE  COMDUCTIVE HFAT LOSSES MUST EXCEED 23, AND 0. TO MAINTAIN THE MIN AND MAX GPERATING TEMP
soasd® AOTF  CONDUCTIVE HEAT LQSSES MUST ExCEED 23s AND Do TO MAINTAIN THE MIN AND MAX QUAL TEMP

T CP=1A8 COMPUTER 11.4 HECT 3321. 12554, #5907 242/ T28B/728 «8e 26 26 Ge5 =0 -0 =0 =0
5.0

GENFRAL FLFCTRIC (P4a9) { 3a6) { Lud) «90 242 | 677 67} .82 48 4B
THZ CP=16a I3 AN AIRCRAFT COMPUTE®R 1T CAN BF MOBIFIFD FOR SPACE

VEWICLE USE,. IT IS FORCED 4IR COOQLED aND CaN BE CONVFRTED TO CON-

NUCTTIUN annD RADTATION.SURFACE PROPERTIES ARE PFR CUSTOMER THERMAL

REAUTREMENTSe UNET 15 PAINTED WITH GRAY EPOXY PAINT AT PRESENT USE

UNIT AT STAND 8Y MODE WTLL USE APPROX, 20N WATTS, MAXTMUM CABLE

LFNGTH 15 1% METERS (9¢ FEETY. UNIT DOES NOT REWUIRE ANY SPECIAL

ORTERTATION IN VEHICLE, ‘

suded® NOTF  CUOMMICTIVE HEAT LOSSES MuST EXCEED 203. aND 3, TO MAINTAIN THE MIN AND MAX OPERATING TEMP

=460 =460 =460 -460

#edas® NOTF  CONDUCTIVE HEAT LOSSES MUST EXCEED  203. AND 3, TO MAINTAIN THE MInN AND MAX QUAL TEMP
R CP=Z44 COWBUTEFR 17.72 RECT 4661, 20106, 49D/ 94/ 211/EIi lel7 6 & 1445 -0 320 -0 333
GENERAL ELFCTRIC  (38.0) 1 4.8) ( .71) 90 G4 {19/ 19y 1,17 12 12 Tal =460 117 =460+ 139

THE CP=244 IS DESIGN TH MEET ThE REQUIREMENTS OF SPACE MISSIONS,
THE UNIT THERMAL CONTROL IS RY CONDUCTION TO COLD PLATE MOUNTING.
UMIT IS PAINTED BLACK RUT CAN BE FINISHED RER CUSTOMER THERMAL ®E-
GUIRFMENTS, IN STAND BY MODE UNIYT DISSIPATE 749 WATTS. MAXIMUM
CARLF LENGTH IS 15 METE®RS (50 FEET)r, UNIT HaS NO SPECIAL MOUNTING
REQGUIREMENTS TO THE VEHTCLE. OPFERATIONAL WITHIN 300 NANOSECONDS.

aasas® NATF  CONDUCTIVE HEAT LOSSES MUST EXCEFED 27. AND Oe TO MAINTAIN THE MIN AMD MAX OPERATING TEMP
#araed GnTE  COMDUCTIVE HEAT [LOSSES MUST bExCEED Lis AND 0. TO MAINTAIN THE MIN AND MAX QUAL TEMP
9 P=3Z2A CoMPUTER 1R, 9 RECT 5101, 22682s 90/ 365/ T15/7715 «89 24 24 15,9 -0 +1¢] -0 90
GENFRAL FLFCTRIC (41, 7) [ 545} { 00} 90 365 ([ BE/ 6B6). .89 43 43 Bah =660 =297 =ah( =297

THE CP=37 1S DESIGMED FOR AIRCRAFT USE IT CaN RE MODIFIED FOR

SPACECRAFT USE. IT HAS A FORCED AIR COOLING SYSTEM AND CAN BE CON

VERTED -TN COMDUCTINN CONLING, UNIT IS PAINTED WITH & GrRAY EPOXY

PAINT AT PRESENT USAGE R8UT 1S aPPLICATION DEPENDENT. IN STAND BY

MONE UNTT DTSSTPATE 293 WATTS, MaXIMus CARLFE LENGTH IS 15 METERS

(50 FEET), NG SPECTA! ORIFTATION IS RFWQUIRED FOH UNIT TO BE MOUNT

Fi7 TN VFRHICLE,

sdaadd pOTF COMDUCTIVE HEAT LOSSES MUST EXCEED  305. AND 0. TO WMAINTAIN THE MIN ANN MAX QPERATING TEMP
Apaes® NOTE  CONDUCTIVE WEAT LOSSES MUST EXCEED  305. AND 0e TO MAINTAIN THE MIN AND MAX GUaL TEMP

-

CONT

CONT

CONT

CONT
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DATA MANAGEMENT SUBSYSTEM '

EQUIPMENT ITEM COMPUTERS
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REF., DESCRIPTINN WEIGHT PACKAGE SUPFACE VOLUME HAD. POWER POWER TIME ADTIABATIC THERMAL ALLOWABLE SINK
NGO, MANUFACTURES AND “G SHAPE AQE A CURIC ALPHA/ WATTS DENSITY CONST. RISE RATE MASS TEMP. DEG K/(F)
BEMARKS {LHS) SHUARF (o] EMISS MIN/ GQFA HOURS  DEG K/HR W-HR/K DESIGN QUAL
c™ {FT) MaxX W/ M2 MIN DEG F/7HR  BTU/F  MIN Max MIN  MaX
{(FT) (W/FT2) MAX MIN MAX
COMP 10 SCPe23% CNMPUTER, 5.3 RECT 2407, TT3le 90/ 3/ 147 14 +B3 0 0 4,5 259 331 259 331
RCA (11.7) I 2.6) { J27) 430 3 ( 1/ 1), B3 1 1 2.4 & 136 6 136
TrE STANDARU CONTROL PHOCESSOR 1S A COMPUTER DESEGN FOR SPASE
USAGEs IT 1S DEVELNPED F0OR A DOD PROGRAM THAT 15 CLASSIFIED. UNIT
WILL BE LAIMCH IN FHE FUTURE., IT IS DESIGN FOR A PASSIVE COOLING
BY RADIATINN. UNIT IS PAINTED wITH BLACK PAINT, CABLE LENGTH DE-
PENM ON UNTT SPEED AND CAYLE CaPACITANCE. UNIT STEADY STATE POWER
IS INUEPENNENT OF MEMORY STZE, UNIT £OwWEW NOES NDT INCLUDE POWER
COMVFRTFR FROM 28 vDC T0 +10 v, -10 VDG,
COMP 11 RAC-26]1 COMPUTER 13.6 RECT 3103, Y29, li¥s 20U/ R44r644 1,08 18 18 11.4 -0 195 =0 195
RAYTHFOMN COMPANY, (30,0} ! 3.3) [ .33 « 90 200 ¢ 59/ 59) 1,08 a3 a3 650 =460 =10B -4560 =108
T4#f RAC=24]1 IFECM CMPUTER IS DESIGN FOK AN AIRCRAFT USE IT HAS A ‘
PASSTVE THFRMAL CONTROL OF CONDUCTION THRU SIDE WALLS OF UNIT.
SHIFACE 15 IRIDITED BUT CAM BE FINISH PEK CUSTOMER THERMAL REAQUIR-
FMENTS. IINIT CAN BF MODIFIED FOR SPACE USE WITHOUT CHANGING ITS
BASTL MODF. .
posped NNTF  CONDUCTIVE HEAT LOSSES MUST EXCEED  163. AND O« TO MAINTAIN THE MIN AND MA&X OPERATING TEMP
saaunt NOTE  CONDUCTIVE HEAT LOSSES MUST EXCEED 163. &ND 0. TO MAINTAIN THE MIN AND MAX QUAL TEMP
COMP 12 AP=101 COoMPUTER 26al RECT 7385. 35220, «%0/ 340/ 4607460 «98 15 15 2245 -0 Z2&b -0 266
1RM (57.5) [ T+3) (1.,24) 90 - 340 ( 42/ 42) « 98 28 28 119 =440 20 =460 20
THE AP=}n]1 COMPUTER I5 NESIGN FOR ACTIVE COOLING 8Y MEANS OF FORCE
AIR CIRCULATION, UNIT CaM BE MNODIFIFD TO PASSIVE THERMAL CONTROL.
UNTT POwrRr CAN BE REOUCED TO 280 wATTS STEADY STATE B8Y REDUCING
DUTY CYCLE TO 200 KOP/S FROM SO0 KOP/S,., UNIT CaBLE LENGTH IS
DELENDENT ON DESTGHN CONSIDERATIONS, SUHFACE PROPERTIES ARE GOLD
MYL AR BUT CAN BE FINISHFD PER CUSTOMER THERMAL REQUIREMENTS.
#aaanat NOTE CONDUCTIVE HEAT LOSSES MUST EXCEED 2%3, AND 0. TO MAINTAIN THE MIN AND MAX OPERATING TEMP
ansee® NOTFE CONDUCTIVE WEAT LOSSES MUST EXCEED 253, AND O0¢ TO MAINTAIN THE MIN AND MAX WUAL TFMP
COMP 13 ANVANCE TECH COMP 9.1 RECT 2087, 6038, .90/ 80/ 283/383 1.25 10 10 7.9 -0 284 -0 284
1RM (20.,0) { 2.2) t .21) «30 B0 { 34/ 35) 1,25 19 19 4.2 =460 B2 =460 52
THE ABOVE DATA IS FOR A PROJFECTED ADVANCED TECHNOLOGY COMPUTER IN
THZ 1977 TIME PERIND. THE COMPUTER IS ASSUMED TO RE &4 64K WORDS
MEMORY s AND USING & CMOS LSI / MONOLITHIC NONMVOLATILITY MEMORY.
PHYSICAL PARAMETEHRS ARE BASED ON EXPECTED TECHNOLOGY OF 1977.
DIMENSION 15 BASED ON UNIT VOLUME OF 59%0 CCs ( 363 CUBIC INCHES)
UNIT IS ASSUMED TO BE DESIGN TO MEET MIL-E~S5400 CLASS 2+ AND HAVE
A PASSIVF THERMAL CONTROL IN THE FORM OF RADIATION AND CONDUCTION
assaed NOTE CONDUCTIVE HEAT LOSSES MUST EXCEED 55, AND U TO MAINTAIN THE HMIN AND MAX OPERATING TEMP
sanued NOTF  CONDUCTIVE HFEAT 1LDSSES MUST EXCEED 5% . AND 0. TO MAINTAIN THE MIN AND MAX QUAL TEMP
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COMP 14

CaMP 15

COMP 158

COMP 1Y

EQUIPMENT PHYSICAL CHARACTERISTICS AMD CONSTH&INTS CATALOGUE

DATA MAMNAGEMENT SUBSYSTEM

EGUIPMENT TTEM CUMPUTERS

DESCRIPTINN POHER POHER
MANUFACTURER AND

REMARKS

© WEIGHT PACKAGE SURFACE VOLUME RAD.
kG SHAPE AREA CURIC
(LBS} SQUARE M
CM (FT)
{(FT)

QsA
s M
(WAFT2)

EMISS ‘MIN/

HAX

MTLLICOMPUTLER 443 RECT 1835. 5137. <85/ . 8/

WESTINGHOUSF (10.9) - ( 2.0) { 1B} .85 8 ( 4/
THE MILE ICOMPUYER 1S DESIGN FOR BOTH ATRCRAFT AND SPACE ENVIRON-
MENT, 1T 1% GOOLED AY CONDUCTION AND 175 SURFACES AHE BLACK
IRIDITE RiIT CAN HE FINISHED PER CUSTOMER THERMAL REGUIREMENTS,
ABOVE Dava IS HASED ON a MILLICOMPUTER WITH CPU ROM 32Kk WORD
SEMICONNUCTOR MEMORY ANN A GENERAL PURPOSE I/0 1T DOES NOT IN-
CLUDE Tuaf 28 VYDC POWER SUPPLY, THE ADDITION OF THE POWER SUPPLY
WILL INCREASE THF UKNIT HEIGHT BY APPROX. Ha1 CM {2 IN }.

MAGIC 1V COMPUTER 4.9  RECT 1550. 4074, 907
DFLNO ELECTRONICS (10.8) ( 1e7) C .14) 90 39
THF UNIT 15 COOLED BY HFAT COMDUCTION TO &N EXTERNAL HEAT SINK
{ COLD PLATE ). COLD PLATE MAXIMUM TEMPERATURE 15 71 DEGREES C
{ 160 DFGREES F). THE MAGIC IV §S IN DEVELOPMENT AT PRESENT WITH
PROTOTYPE CUMPUTER SCHENULED TO BE AVAILABLE IN MID- 1974 AND
PROPUCTION PLANNED FOR (ATE 1974. THE UNIT SUHFACE PROPERTIES AT
PRESFENT 15 BLACK PAINT AUT CAN BE FINISMED PER CUSTUMER THERMAL RE
AUIREMENTS. UNIT IS BEING DESIGN FOR SPACE ENVIRONMENT
arsard NOTE  CONDUCTTVE HEAT LOSSES MUST EXCEED  21. AND
sdass® NATF  CONDUGTIVE HEAT LOSSES MUST EXCEED  21. AND

Oﬂ
Oe

MLGIC 367 COMPUTER 5.2 RECT 1616. 4329, 90/
NELCQ ELECTRONICS (11.5) I 1,70 1 L1%) .90 58 ¢
UNTY IS COOLED HY HFAT CONDUCTION TO & COLD PLATE, THE MAGIC 362
IS DESIGN TO QUALIFY FOR SPACE ENVIRONMENT. THE UNIT IS PAINTED
RLACK BUT CAN HE FINISHED PER CUSTOMFR THERMAL REQUIREMENTS, THE
MAGIC 362 15 AN OFF-THE-SHELF COMPUTER THAT IS TN PRODUCTION. UNIT
HAS NO MOUNTING LIMITATION ON VEHICLE AND HAS NO SPECIFIED CABLE
LENGTH REQUINEMENTS, CABLE LENGTH WILL DEPEND ON COMPONENTS,
sass#® NOTE CONDUCTIVE HEAT LOQSSES MUST EXCEED 39. AND
adnua® NOTE CONDUCTIVE HEAT LOSSES MUST EXCEED 39, AND

0-
Qs

MICRO-D 1808 1603 4320, 14899, .90/
ARMA DIV, OF AMBAC(36.0) { 4.6) L L583)° .90 lo&
THE MICRO D COMPUTER IS AN AIRCRAFT DESIGN COMPUTER THaT USES THE
AIRCRAFT FORCED al# A5 THE UNIT COOLING SYSTEM, CABLE LENGTH IS

LIMITED 7O APPROX, 2.% METERS (8 FT), THERE IS NO INDICATION
WHETHER UNIT CAN BF MODIFIED FOR A SPACE ENVIRONMENT. SURFACES
ARE PAINTFD BLACK RUT CAN BE FINISHED PER CUSTOMER THERMAL REQUIRE
MEMTS. THF ABOVE NATA IS FOR a 32K X 18 BIT wORD CORE MEMORY IT
DOES NOT TNCLUDE A POWFER SUPPLY.

soegra® NONTFE  CONDUCTIVE HEAT LOSSES MUST EXCEED
wdsss® NOTF  CONDUCTIVE HEAT LOSSES MUST EXCEED

RECT

O,
Oe

55.
55,

AND
AND

43/ 43
4)

3%/ 251/251
¢ 237 23

587 358/35%8
37 I

1067 2457245
( 22/ 22}

PAGE III-2%

TIME

ALPHA/ WATTS DENSITY COMST.

HMIURS
N
MAX

65
65

%6

+ 96

TO MAINTAIN
TO MAINTAIN

92
092

T0O MAINTAIN
ToO MAINTAIN

lol4
l.14

TO MAINTAIN
TO MAINTAIN

ADIABATIC THERMAL ALLOWABLE SINK
RISE RATE MASS TEMP. DEG K/ (F)
DEG K/HR W-HR/K DRESIGN QUAL
DEG F/HR BTU/F MIN MaX HIN HAX
MIN  MAX

394
250

2 2 3. igs 192
3 3 2.

a8 192
4] 250 =113

-113

309 -0
9b =460

309
96

4.2
2.2

-0
-460

AND MAaX OPERATING TEMP
AND MaX QUAL TFMP

THE MIN
THE MIN

289
61

=0
=460

13
24

289
61

13
24&

Geb =0
2.3 =450

AND MAX OPERATING TEMP
AND MAX QUAL TEMP

THE MIN
THE MIN
310
k1

8 8
14 14

1307 -0
Te2 =460

310 -0
98 «460

AND MAX OPERATING TEMP
AND MAX QUAL TEMP

THE MIN
THE MIN

- T - - D O P

CONT

CONT

CONT

CONT



THE HDC-501C IS AN BK X 16 BIT CORE MEMORY COMPUTER, IT 1S5 DESIGN

WITH AN ACTIVE COLD PLATE COOLING SYSTEM UTILIZING FORCED AlIR.

UNTT CAN 4E MODIFIFD TO USE & PASSIVE THERMAL CONTROL FOR SPACE

AFOL ICATINONS, THE HDC-6G1C IS PAINTED WITH A GRAY ENAMEL PAINT

GUT CAN BF FINISH PFR CUSTOMER THERMAL REQUIREMENTS. UNIT IS EX-

PANDABLE TD 32K WORD MEMORY WITw THE ADDITIONAL MEMORY HOUSED

WITHIN THE COMPUTER MAINFRAME. .

spnoe® NOTE CONDUCTIVE HMEAT LOSSES MUST EXCEED 104, AND 0. TO MAINTAIN THE MIN
nepase NOTE CONDUCTIVE HEAT LOSSES MUST EXCEED i04. AND 0. TO MAINTAIN THE MIN

AND MAX OPERATING TEMK
AND MAX QGUAL TEMP

FQUIPMENT PHYSICAL CHARACTERISTICS AND CONSTRAINTS CATALOGUE PAGE I11-22
DATA MANAGEMENT SUBSYSTEM
EQUIPMENT ITEM COMPUTEWS
REF. OFSCRIPTION WETGHT PACKAGE SURFACE VOLUME RAD. FPOWER POWER TIME  ADIABATIC THERMaL ALLOWABLE SIN op
NO, MANUFACTURER AND  KG SHAPE  AREA  CUBIC ALPHA/ WATTS DENSITY CONST. RISE RATE MASS  TEMP. DEG K/(F) MODE
RFMARKS (LBS) SQUARE cM  EMISS  MIN/  Q/A HOURS DEG K/HR W=-HR/K DESIGN QuaL
C™ (FT) Ma X W/ M2 MIN DEG F/nk BTUSF MIN MaX MIN  MAX
(FT) (W/FT2) MAX  MIN  MaX
COMP 14 80P COMPUTER l6.1  RECT 5355, 22712, 85/ 13/ 25/ 25 491 1 1 1l.8 244 350 244 350 conT
WEST INGHOUSF BRI} { 5.4) { 800 85 13 { 27/ 23 =91 2 2 6.2 =19 170 =19 170
THE ADVANCE ONAOARD PROCESSOR IS & PROTOTYPE UNIT THAT 1S BEING
NEJELOPER FOR NASA GODDARD SPACE FLIGHT CENTFR FOR USE ON SPACE
SATFLLITFS, UNIT HAS A cnMPLFTE PAaSS5TVE THERMAL DESIGN WITH COOL-
InG ACHIEVFD BY WADIATION AND CONDUCTION. UNIT SURFACE 1S BLACK
IRIDITE, FTME AOP DFSCRIAED AROVE INCLUDES A CPUs 2 3PK PLATED
WIRE MEMORY A COMPLETE 1/0 AND A P8 VDC POWER SUPPLY, UNIT IS
DESIGN FOR SPACE ENVIROMMENT AND IS REING QUAL TESTED AT PRESENT.
COMP 19 HPBC-3nl CNWPUTER .7 RECT To6. 991, 90/ L6/ 2087208 .27 2% 29 .6 =0 315 D 315 CONT
HONEYWELL { 1.5) o WBY L0310 .90 16 ( 197 19) .27 52 52 .3 =460 109 =460 109
THE HDC<=131 COMPUTER HAS & PASSIVE THERMAL CONTROL HEAT IS CONDUCT
EN TO THF MOUMTING ENGE<. THE ABOVE UNMIT SIZE IS BASED ON A 4K
w0aD MEMNORYe UNIT 1S EXPANDARLE TQ 32K wORD MEMORY. UNIT HAS
CONFORMAL COATING. ‘ ‘
awane® NOTF CONDUCTIVE MEAT LOSSES MUST EXCEED T. AND De TO MAINTAIN THE MEN AND MAX OPERATING TEMP
soswa® NOTE CONDUCTIVE HEAT LOSSES MUST EXCEED 7. AND Do TO MAINTAIN THE MIN AND MAX QUAL TEMP
COMP 20 HNC-402 COMPUTER 21,3 PECT 5861, 79733, 90/ 25/ G427 42 l.41 i 1 18.0 229 318 225 327 conT
HONE YWELL (47,07 ( 8.,3) (l.0%) .90 25 ¢ 3/ 3 1.4l 2 F Ye5 =54 113 =54 129
THE HDC-402 COMPUTER IS DESIGN FOR THE VIKING PROGRAM. [T HAS A '
PASSTVE THEHMAL CONTROL OF RADIATION AND CONDUCTION. THE UNIT 15
GAINTED wITH BLACK PAINT, THE UNTT IS OQuai., TESTED TO 66 DEG.C
(140 DEG £} FOR SHORT TIME DURING ENTRYs &ND TO 40,6 DEG.CIL11S
DEG F) FOR MARS OPERATION. UNIT AT ENTRY DISSIPATE 40 WATTS OF
POWER WHILE CONTROLLING VEHICLE MarS ENTRY, THE AROVE DaTa IS FOR
THE DUAL SEDUNDANT SYSTEM WITH 18K X 25 BIT PLATED WIRE MEMORY.
COMP 21 HDC=-601C CnOMPUTER 15.9  RECT 4835, 20260. 907 1s0/ 330/330 .95 12 12 13,5 -0 295 -0 295 cont
HONE YWEL L (35,0} ( 5a2) (72} .90 160 ( 30/ 30) .95 22 22 7.1 =460 71 =-a60 Tl
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REF, DESCRIPTION WETGHT PACKAGE SURFACE VOLUME RAD, POWER POWER TIKE ADIABATIC THERMAL ALLOWABLE SINK
NO. MaNUFACTUPER AND KG SHAPE AREA CURIC ALPHa/ WATTS DENSITY COMST, RISE RATE MASS TEMP. DEG K/IF) .
REMARKS {LBS) SNUARE CM EMTSS MIN/ GQ/A HOURS DEG K/HR W-HR/K DESIGN QUAL
CH (FT} MAX w/ M2 MIN DEG F/HR BTU/F MIN HMax MIN MAX
tF 1y o (W/FTZ) MAXK  HIN MAX
COMP 22 HNC=601P COMPUTER 16.8 RECT 4835, 20260, « 90/ 120/ 248/248 1,06 -} -] 14.3 -0 309 -0 309
HONEYWELL (370} { 5,2} [ 722 90 120 ( 237 23) l.086 15 15 T5 =460 D7 =460 97
THE HMDC-A0D1P IS AN AK X 16 RIT PLATED wIRE MEMORY COMPUTER. IT IS '
DESIGN WITH AN ACTIVE COLD PLATE COCGLING SYSTEM UTILIZING FORCED
AIR. YUNIT CaN 8E MODIFIED TO USE & PASSIVE ThERMAL CONTROL FOR
SPACE APP| ICATIONS, THE HDC-a01P 1S PAINTED wITH A GRAY ENAMEL
PAINTs AUT CAN 2F FINISH PER CUSTOMER THERMAL REUGUIREMENTS. UNIT
15 EXPanpaRLE TO 32Kk WORDS MEMOEY WITw UP TO 16K PLATED WIRE MEMO=-
PY HOUSEN TN THE COMPUTFR MAINFRAMEsAND REST IN AUXTILARY MEMORY,
shoaed NOTE  COMDUCTIVE HEAT LOSSES MUST EXCEED 65, AND D« TO MAINTAIN THE MIN AND MAX OPERATING TEMP
wanee® NOTF  CONDUCTIVE HEAT LOSSES MUST EXCEED 64. AND 0, TO MAINTAIN THE MIN AND MAX QUAL TFEMP
COMP 273 4NC-602 COMPUTER 70 .4 RECT B78l. O5laHl. 25/ 170/ 1937193 .68 10 10 17.2 -0 343 =0 337
HONFYWELL (45,02 [ 9.5 (1. 82) «B5 170 € 17/ 1T .68 18 18 9,1 -460 158 -and 147
THE HDC-%/1P DIGITAL COMPUTER IS DESIGN WITH A PASSIVE RADIANT COOL
EN THERMAL SYSTEM, TRE UNEIT IS PRESENTLY IN DEVELOPMENT STAGE AND
wILL BE USED IN THE SPACE SHUTTLE MATN ENGINE CONTROLLER. THE HDC
-507 IS an HEWMETICAL SFALEM UNIT aND IS PAINTEN WITH A WwHITE POLY
URETHANE PaTNTe RUT CAN BF FINISH PER CUSTOMER THERMAL REQUIREMENT
THE HOC—enP DESCRIRED AROVE HAS A 16K X 17 SIT WORDS PLATED WIRE
MEMORYs UNTT 1S FXPANCARLE TO 32« WORDS MEMORY.
svenes® NATE CONDUCTIVE HEAT LOSSES MUST EXCEED TZe AND De TO MAINTAIN THE MIN AND MAX OPERATING TEMP
passet NNTF  CONDUCTIVE HEAT LNSSES MUST EACEED T2, AND D. TO MAINTAIN THE MIN AND MAX WUAL TFEME
COMP 24 NZ1& COMPUTFR T3 RECT 2347, 7571e <%0/ g5/ 2T2/272 .90 11 11 6.1 -0 305 -0 309
AUTONFTICS Male. (1R 10} ( 246) { .27} « 90 65 25/ 25 e 90 20 20 3.2 =440 90 =460 90
THE P2le NIGITAL COMPUTER IS DESIGN FOR USE FOR BOTH ATRCRAFT AND
MISSILES, THE UNTT THERMAL CONTHROL 15 BY MEANS OF CONDUCTIVE COOL
ING TO A COLOPLATE, UNIT HAS A IRPIOITE ALUMINUM FINISH BUT CAN BE
FINTSH PER CUSTOMER THFOGMAL REQUIREMENTS. THE ABOVE p216 DIGITAL
coMPUlER [ & T MONDULE UNIT INCLUDING THE 28 VOC POWER SUPPLY ALL
PACKAGED i OWNE BOX. THE D216 HAS A 32K X 18 HIT WORDS PLATED
WIRE MEMNaY AND MEMORY STZE CAN VARY FROM B TO 65K RORDSe .
suseat NATF  CONPUCTIVE HEAT LOSSES MuST EXCEED 37. AND 0a TO MAINTAIN THE MIN AND MAX OPERATING TEMP
poasst NOTE  CONDUCTIVE -HEAT LNSSES MUST EACEED 37. AND 0. TO MAINTAIN THE MIN AND MAX QUAL TEMP
COMP 25 NT2)6 CUMPUTER 7.3 rECT 2387, 7571ls 90/ 75/ 3147314 .88 12 12 6.1 -0 298 -0 298
BUTONETICS Rala (1h 0} { 2a61) i .27} 290 75 { 2%/ 29} .88 23 23 3,2 =460 TT =460 77

THF DI216 COMPUTER 1S IHM THE FINEL STAGE OF DEVELOPMENT WITH ANT]=-

CIFATED OUALTFICATIONS TESTS COMPLITION QURING 1974. THE UNLIT 15

NESIGN WTITH & PASSIVE THERMalL CONTRM. aF HEAT CONDUCTION TO A COLD

OLATE. UMIT SURFACE IS IRIDITED ALUMINUM RUT COULD HE FINISH PER

CUSTAMER THERMAL REQUIREMENTS, THE DIZ16 IS A MODULAR UMIT WITH

37K WORNE MEMORY .

sweed® NOTE CONDUCTTIVE HEAT LNSSES MUST EXCEED 4Ta BAND 0, TO MAIMTAIN THE MIN AND MAX OPERATING TEMP
sngpest NOTF  CONDUCTIVE HEAT LDSSES MUST EXCEED 47+ AND 0e TO MAINTAIN THE MIN AND MAX GUAL TEMP



REF, DESCRIPTIOM whTGHT PACKAGE SURFACE VOLUME RAD. POWER POWER TIME
NO. MANUFACTURER AND  KG SHAPE  AREA  CUMIC ALPHA/ WATTS DENSITY CONST.
REMAKK S 1Las) SQUARE cMEMISS  MINS QA HOURS

CM tFT) MAX W/ M2 MIN

{FT) [W/FT2)  MAX

COKP 24 D232 COMPUTER 13.6  RECT 3781, 15142. .90/ 140/ 3707370 1.0l
SUTONETICS Ral (20,01 { 4,10 € .53 490 140 34/ 34) 1,01
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EQUIPMENT TTEM

COMPUTERS

THE D232 CcNMPUTER IS IN FINAL S5TAGE OF DEVELOPMENT AND [S SCHEDULE
ONAL NEAR THE END OF 1973, THE D232 COMPUTER IS DE-
SIGN wITH A PASSIVF THERMAL CONTROL OF CONDUCTION TO & COLDPLATE.
THE UNIT SURFACE IS IRINDITE ALUMINUM BUT FInISH IS APPLICATION DE-~
PENDENT, THE D237 COMPUTER IS SIMILA® TO THE DIZ21& COMPUTER BUT
HAS A 6S% X 16 RIT WORDS PLATED WIRE MEMURY AND REQUIRES HIGHER

TO RE OPFRATI

POWFR.,
wdsant WOTE
FHaort pOTE

CONDUCTTVE HEAT LOSSES MUST EXCFED
CONNURTEIVE =EAT LOSSES MUST EXCEED

comp 27 TDY-300 COMPUTER 21.5 RECT Taskh, 44156,

t FOYNE

(47.5) ( 2,0} (1.52)

95‘
95 .

.26,
o2h

AND
AND

0. TO MAINTAIN
Go TO MAINTAIN

1437 1927192

143

177 17

THE TDY=300 IS DESIGN FOR SPACE ENVIRONMENT IT IS THE COMPUTER FOR
THE NELTA LAUNCH VEHWICLE, UNIT IS DESIGN WITH A PASSIVE THERMAL
CONTROL IN SPACE 8Y MEANS OF RaDIATION AND CONDUCTION. UNIT REQUIR
ES ATR CONDITION ATR FOR PRELAUNCH OPFRATION WITH THE COMPARTMENT

ATR TEMPEHATURE BETWEEN 22.2 AMD 29.9 DEG C

(72 TO B5 NEG.F) AND

WITH AN AVFRAGE CONVECTIVE HEAT TRANSFEH COEFFICIENT BETWEEN 0.5
AND 2.0 RTUZHR-FT SQ=DEG F. UNIT IS5 PAINTED WITH ALUMINIZED PAINT,

sHedRe NOTE
asnnoe® NOTE

CONDUCTIVE HEAT LOSSES MUST EXCEED
CONDUCTTVE HEAT LOSSES MUST EXCEED

COMP 28 TDY-31U0 CENTAUR 28.1 RECT 643F., 34153,

cOMp 29

TELENYNE

(h2.0) [ 5.9 1,21}

98.
104,

rY--T4

o7

AND
AND

0 TO MAINTAIN
0o TO MAINTAIN

2ot
2o47

235/ 3657365 1.28

235

t 33/ 33

THE THY=310 IS5 THE GUIDANCE COMPUTER ONBOARD THE CENTAUR LAUNCH
VEHTCLE, UNIT 15 DESIGN FOR A PaSSIVE THERMAL CONTROL IN SPACE BY
DISSIPATING HEAT By RAGTATION AND CONDUCTION AND AN ACTIVE COWTROL

ON THE GEOUND BY REQUIRING AIR CONDITION AIK FOR CONVECTIVE

COOLING. UNIT IS PAINTFD WITH A WHITE PAINT S-13Gs BUT CAN BE FIN

15+ PER CUSTOMER THERMAYL REQUIREMENTS,

CENTAUR TMU.
cdach® NOTF

fossd® NOTE

SKC2000 coMPUT
SINGER COMPANY

UNIT IS COUPLED TO THE

ABOVE UNTT IS A 16K X 74 BITS CORE MEMORY COMPUTER.
0. TO MAINTAIN THE MIN
e TO MAINTAIN THE MIN

CONDUCTIVYE HEAT LOSSES MUST EXCEED
CONDUCTIVE HEAT LOSSES MUST EXCEED

ER 45.% RECY 5729, 25236,
(#0.0} { 6.2) -t

at.
117,

+ 30/
»90

AND
AND

190/ #78/%78

790

(128/128)

THE SKC=2n00 IS DESIGN FOR AIRCRAFT USE IT wa5 AN ACTIVE THERMAL
CONTRUL OF CONDUCTION AND FORCED ATR COOLINGs UNIT COULD BE MODIFI
IVE COOLING SYSTEM, ABOVE POWER IS BASED ON THE Bl
COMPUTFR #PPLICATIONS AND IT INCLUDES SPECIAL Bl TYPE /0 WHICH IS
ATTS NF DISSIPATED POWER, UNIT IS A 32K WORD CORE MEM
ORY COMPUTER. UNIT SURFACES ARF ANOOTZED ALUMINUM THAT ARE PAINT-
ED BLACK, OR PER CUSTOMER THERMA{ REQUIREMENTS. UNIT IS IN 2 BOXES

ED FOR a PA3S

APPROX. 1G9 W

shaeu® NOTE
enasat NOTE

CONDUCTIVE HEAT LOSSES MUST EXCEED
CONDUCTIVE HEAT L0OSSES MUST EXCEED

T4,
Tea,

AND

AND

378,
378,

1.28

1.52
1,52

TO MAINTAIN
7O MAINTAIN

ADTABATIC THERMAL ALLOWABLE SINk
RISE RATE MASS TEMP. DEG K/ (F1}

DEG K/HR
DEG F/HR
MIN MAX

"y e L ks e e W W S A Y

12 12
23 23

THE MIN
THE MIN

8 A
la 14

THE MIN

THE MIN
16 i
18 18

el 21
39 s

THE MIN
THE MIN

W-HR/K DESIGN ouaL
BTU/ZF  MIN MAX MIN MAX

11.5 -0 287 -0 287
6.0 ~460 5T =460 57

AND MAX OPERATING TEMF
AND MAX QuUAL TEMP

18,2 =0 180 =0 10
9,6 ~460 ~135 =460 =115

AND MAX OPERATING TEMF
AND MAX WQUAL TEMP

£3.8 =0 Z70 -0h 283
12.5 =460 26 =460 - 58

AND MAX OPERATING TEMP
AND MAX QUAL TFMP

38.1 =0 -0 -0 -0
201 =460 =460 =460 ~-460

AND MAX OPERATING TEMP
AND MAX QUAL TEMP
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REF, DESCRIFPTION WEIGHT PACKAGE SURFACE VOLUME RAD. POWER POWER TIME ADIABATIC THERMAL ALLDWABLE SINK
NO. MANUFACTURER anND K& SHAPE AREA CUBIC ALPHA/ WATTS DENSITY CONST., RISE RATE MASS TEMP. DEG K/(F)
FEMARKS {1.H%) SQUARE CH EMISS MIN/ QFA HOURS DEG BK/HR wW=-HR/K DESIGN QUAL
M (FT) MAX . W/ M2 MIN DEG F/HR BTU/F MIN MaX MIN. MaX
(FT (W/FT2)  MAX_  MIN MAX
TR 1 FREP TAPE QFCORDER 40,8 RECT 876R, 54569, oBS/ 187/ 2137213 . 2.67 s 5 34,5 -0 216 -0 1BS
MARTIN MARIFTTA (93.0) [ 9441} {1.93) «50 187 ( 19/ 19) 2.67 10 10 1B.2 =460 =T0 =460"-124
THE FREP TAPE RECORPER waS BUILT FOR THE SKYLAR PROGRAM, THF UNIT
1% ONHOARD THE SKYLAR aND UTILIZES THE EREP COOLANT (QOP FOR IFS
THERMAL CONTROL, THF UNIT IS5 PAINTFD w1Tr A GRAY PAINT 8uT CaN 8E
FINISH PFR CUSTOMEGR THERMAL REQUIREMENTS. UNIT HAS A POWER DISSIPA
TION OF 135 WATTS In STANDEY MODE.173 waATTS IN SLON SPEED RECORD»
ahny 187 waTTS FOR HIGH SPEED RECORD,
Reass® NOTE CONDUCTIVE HEAT LOSSES MUST EXCEED 16, AMD Ga TO MAINTAIN THE MIN AND MAX OPERATING TEMP

##aads NOTFE  CONDUCTIVE HEAT LOSSES MUST EXCEED 39. AND o TO MAINTAIN THE MIN AND MAX QUAL TEMP
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TPM
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EQUIPMENT ITEM TRANSPONDERSs PM
NESCRIPTION WEIGHT PACKAGE SURFACE VOLUME RAD. POWER POWER TIME  ADIABATIC THERMAL ALLOWABLE SINK
MANUFACTURER AND K6 SHAPE  AREA  CUBIC ALPHA/ WATTS DENSITY CONST. RISE RATE MASS  TEMP. DEG K/ (F)
REMARKE (LHS) SQUARE CM  EMISS  MIN/ QFA HOURS DEG K/HR #-HR/K DESIGN QUAL
} cM (FT) MAX W/ MZ MIN  DEG F/HR BTU/F MIN MAX HMIN Max
(FT) (W/FT2)  HAX  MIN  MAX
1 S=RanD TRANSPONDER 1.7  RECT 1206, 2212 <85/ &/ 51/ 5] +59 4 - 4 1.5 219 316 219 3le
PHILCO FORD CORP  ( 3,8) { 1431 { oN8} .B5 6 { 4/ 4) .59 7 ? 8 -63 110 =63 110
THE S=Bamp TRANSPONPEH 1S DESIGM FOR THE VIKING PROGRAM, IT HAS
A PASSIVE THFRMAL DESIGN OF COMDUCTION TU MOUNTING SURFACES AND
RANTATION TO THE ENVIRONMENT, UNIT TS ASSUMED TO BE PAINTED BLACK
Fnor SPACE TUG ALTHOUGH FOR YIKING IT IS vVaCUUM GOLD PLATED. THERE
AR NO CAALE EIMITATIONS ON THIS UNITe aND UNIT HAaS NO wARM UP REQ
TREMENTS, '
Z S-BanD S615 TRANSP 1.4  RECT 449, 633 W50/ 2/ 82/ 62 .98 2 2 1.1 218 348 218 346
MOTNROLA TNCa € 3.0} { «5F ( 402} 90 2 ( 5/ 51 ,98 4 4 B b6 163 -n6 163
THE MSR=101 S=BAND RECETVER IS PART OF S-RaAND S6LS TRANSPONDER.
UNIT IS DESIGN WITH A PASSIVE THEKMal CONTROL OF CONDUCTION TO MO-
UNTING POINTS AND RADIATICN FROM CASF SUWRFACES. UNIT IS PAINTED
WITH BLACK PAINT. HuT Can BE FINISH PER CUSTOMER THERMAL REQUIRE-
MENTS. UMET HAS A STANDRY INPUT POWER MOOE OF 0.9 walT, THE MSR-
101 IS THF HFCEIVER/DEMODULATOR UNIT GF TwE TRANSPONDER AND THE
MST-PUL 79 MST=S50! &7E THE TRANSMITTFH/UBASEBAND UNIT OF THE TRANSP
3 S-BaND SGLS THANSP 1,4 RECT 524, SU3s W90/ 31/ 6037603 .66 28 28 1e2 =0 . P4T =0 Fua7
MOTOROLA TNC, { 1.1 { «61 [ 031  ,90 3l { 56/ 563 .66 50 50 b6 =460 -13 -460 ~123
THE MS8T-201 S=BAND THANSMITTER 1S PART OF THE S~BAND SGLS THANSPON
DER. UNTT I5 DESIGN WITH & PAaSSEVE THERMaL CONTROL OF CONDUCTION
THE MOUNTING POINTS AND RADIATION FROM CASE SURFACES. UNTT 15 PaAIN
ED WITH ALACK PAINT. HUT CAN EBF FINISH PER CUSTOMER THERMAL REQUIR
FMENTS. UNIT IS DESIGN FOX SPACE ENVIKONMENT, ITS INPUT POWER
REQUIKEMENTS IS 22 TO 32 VDC AND 1.2 AMP. MAXIMUM INPUT CURRENT.
UNIT IS £NUPLED TO THE MSR=-101 RECEIVER. : .
#asawe NOTFE CONDUCTIVE HEAT LOSSES MUST EXCEED  22. AND O¢ TO -MAINTAIN THE MIN AND MAX GPERATING TEMP
nesaet NOTE  COMDUCTIVE HEAT 1.0SSES MUST EXCEED  22. AND O. TO MAINTAIN THE MIN AND MAYX QUAL TEMP
4 S-BAND 561§ TRaNSP 1,4  RECT 524, 803, 90/ Si/ 973/973 57 45 45 12 =0 =0 =0 =0
MOTOROLA [MCe t 3.1) [ «6) { ,03) .90 S1 ( 90/ 901 .57 81 6 =460 ~460 =460 =460

81
THE M5T~3n] S-HBAND TRANSMITTER IS PART OF THE S—BAND SGLS TRANSPON :
DER., UNIT IS DESIGN WITH A PASSIVE THERMAL CONTROL OF CONDUCTION
TO MOUNTTHNG POINTS AND RADIATION FROM CASE SURFACES, UNIT IS PAINT
ED WITH RALACK PAINT. BUT CAN BE FINISH PER CUSTOMER THERMAL REWUIR
EFMENTS. DINIT IS5 DESIGN FOR SPACE ENVIRONMENT. ITS INPUT POMER
REQUIREMENTS 1S 22 TO 32 VDOC AND 2.0 AMP,s MAXIMUM TNPUT CURRENT.
UNTT IS CcOUPLEQ TO THE MSR=181 RECEIVER.
woono® NOTE  CONDUCTIVE WEAT LOSSES MUST £XCEED
thooat NOTE CONDUCTIVE HEAT LOSSES MUST EXCEED

42
Gr e

AND
AND

Do
9‘

A
A

TO MAINTAIN THE MIN
TO MAINTAIN THE MIN

ND MAX OPERATING TEMP
ND MAX QUAL TEMP
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EQUIPMENT ITEM TRANSPONDERSs PM
RFF . DES’QIPTIOM AEIGHT PACKAGE SURFACE VnLUME HAD. POWER POWER TIHE ADIABATIC THERMAL ALLOWABLE SIHNK
NGO, MANUFACTURER AND KG SHAPE AREA CupIC ALPHA/ wATTS DENSITY CONST. RISE RATE MaASS TEMP,. DEG K/ {F)
REMARKS (LBS} SIUARE M EMISS MIN/ G/7A HOURS DEG X/HR W=HR/K DESIGN FUAL
CM (FT) Ma X W/ M2 MIN DEG F/7HR  BTUSF  MIN  ™MaX MIN  MAX
(FT) (W/FT2) MAx MIN Hax
TP  § MSK-2015 S=-HAND 2.2  RECT 152, 1349, 90/ 34/ 4577457 o7 19 19 1.9 -0 285 -0 245
MOTOROLA TNC, { 4,9} [ aR) - <0B) .90 34 1 427 82y LT 34 34 le =460 53 =464 53
THF M5X-2015 TRANSPONDFR 1S DESIGN WITH A PASSIVE THERMAL CONTROL ’
OF CONDUCTTON YO THE BOTTOM SURFACE AMD MDUNTTNGSs - AND RADIATION
FROM THE OQTHER SURFACES. UNIT IS PAINTER WITH A BLACK FAINT BUT
CAN BE FTINISH PER CUSYOMER THERMAL REQUIREMENTS. UNMIT 1S IN ENGIN-
EERING STAGE AND WILL REQUIRE SOME FURTHER WURK BEFORE IT IS READY
FOR PHODUCTION. UNTIT IS A SINGLE PACKAGE OF THE MSR=-101/MST-201
TRANSPONNFR. THE MSX=2015% IS PACKAGED IN A SEALED CASE.
adnes?® WNNTF  CONDUCTIVE HEAT LOSSES MUsT EXCEED 21. AND Q. TO MAINTAIN THE MIN AND MAX OPERATING TEMP
#Hhapdd MOTE  CONDURTIVE HEAT LOSSES MUST EXCEED 21. AND 0. TO MAINTAIN THE MIN AND MAX QUAL TEMP
TPM & MSX=501S S-AAND 2.2 RECT . T52. 1349, .90/ 53/ TIS/71% o 69 30 30 1.9 -0 199 =0 199
MOTOROLA [MC, [ 4.9) { 8) U L0%) 90 S3 ( 66/ 66) 69 S4 54 1lo0 =460 =101 =460 =101
THE M5X=5015 TRANSPONDER IS DESIGN WITH A PASSIVE THERMAL CONTROL
OF CONDUCTTION TO ThF BOTTOM SURFACE AND MOUNTIMNGS. AND RADIATION
FrOM THE NTHER SURFACES. UNIT IS PAINTED WITH A BLACK PAINT BUT
CAN BE FINISH PEH CUSTOMER THERMAL REWUIREMENTS., UNIT IS IN ENGIN
FERING STAGE AND WILL RFQUIRE SOME FURTHER WORK HEFORE UNIT 15
READY FOR PRONUCTION, THE MSXx=5015 IS PACKAGED IN A SEALED UNIT,
soseed NOTE  CONPUCTIVE HEAT LLOSSES MUST EXCEED 40, AND 0, TO MAINTAIN THE MIN AND MAX OPERATING TEMP
a##qaaed NOTE CONDUCTIVE HEAT [OSSES MUST EXCEED 404 AND 0 TO MAINTAIN THE MIN AND MAX QuUAL TEME
TPM 7 TR=36 TRANSPONDER 2,3 RECTY 1319, 2362, 90/ bs &%/ 49 .60 k| 3 1.9 214 338 218 338
CUBTC CORPORATION ( S.1) { lad) [ +08) «90 B ( &/ %) B0 6 6 lo0 =66 149 =66 149
THE TH=3& S~BAND 5GLS TRANPSONNER IS BUILT FROUM 4 SEPARATE UMITS
RECETVER, TRANSMITTERs MULTICOUPLER aniy BASERAND ASSEMBLY. THE
RECEIVER HAS PASSIVE COOLING BY CONDUCTION TrAwrU MOUNTING SUR=-
FACEs &wD RADIATION FROM REST OF SURFACES, UNIT IS HUILT INM A
SEALFD CASF CAND IS PAINTED HLACK AUT CaN HE FINISH PER CUSTOMER
THERMAL LFQUIREMENTS, UNIT IS5 SPACE GUALIFIED AND I35 USED ON USAF
PROGRAM, :
TPM 7 TR=3k THANSPONDEHK 1.8. RECT 919, 1437, .90/ 25/ 2T1/7271° .59 17 17 1.5 =0 305 -0 305
CURIC CORPNRPATION ( &,.f) ( 1a03 [ «05) 90 25 ( 25/ «59 31 31 o8 «460 80 =460 S0

THE TRANSAITTER OF THE TR-36 TRANSPONDER IS DESIGN wITH A PASSIVE
THFERMAL COMTROL, COOLING IS BY CONDUCTION THROUGH BASE PLATE

RADIATIQN FROM OTHFR SURFACES.

AND
UNIT IS HUILT IN A SEALFR CASE

AND TS PAINTED BLACKe BUT CAN BF FINISH PER CUSTOMER THERMAL RE-

GUIREMENTS,
dHaeet NOTF

#HoRs#t NOTE

aND
AND

LS
0,

10,
10

25)

UNIT IS SPACE QUALIFIED AND 1S USED ON A USAF PROGRAM
CONDUCTIVE HEAT LOSSES MUST EXCEED
CONDUCTTIVE HEAT LOSSES MUST EXCEED

TO MAINTAIN
TO MAINTAIN

THE MIN AND MAX OPERATING TEMP
THE MIN AND MAX QUAL TEMP
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REF.
NO.

TPM

TPM

DESCRIPTTINN WEIHRHT PACKAGE SURFACE VOLUME RAD., POWER POWER TIME
MANUFACTURER aND wG SHAPFE ARF A CUBIC ALPHA/ WATTS DENSITY CONST. RISE RATE mMaASS
REMAWKS (LBS) SOUARE cM EMISS MIN/ QFA HOURS DEG K/HR W=HR/K
cM {(FT} MAX W/ M2 | MIN DEG F/HR
(FT) {H/FTR)  MAX HMAX
7 TR-36 TRANSPONDER 1.3 RECT 892, 1491, .90/ 4/ 8507 50 .49 4 lel
CUBIC CORPORATION { 2.8} t 1M { L,05) .90 G ' &/ &) ok9 7 o6
THf RASFRAND ASSEHLY OF THE TR=36 TRANSPONDER IS DESIGN WITH A& PAS
SIVE THEoMAL CONTROL, UNIT IS COOLED HY CONDUCTION THROUGH MOUNT-
ING SUHFACE AND HADIATION FROM REMAINING SURFACES., UNTT IS BUILT
WITH A SEALED PACKAGE AND IS PAINTEDN ALACK RUT CAN BE FINISH PER
CUSTOMER THERMAL REGUIREMENTS. UNIT IS5 SAPCFE QUALIFIED AND IS5
USEDN ON A IJSAF PHOGRAM, :
7 TR-36 TRANSPONDER .l RECT 447, 523, 230/ 0/ 07 0 29 0 2
CURIC CORPNRATION ([ L8 t W53 t ,02) .90 .0t 0/ By .29 0 .2

THE MULTICOUPLER OF THE TR-36 TRANSPONDER [S DESIGN WITH A PASSIVE
THERMAL CONTROL, UNIT IS COOLED RY CONQUCTION THROUGH MOUNTING SUR
FACE AND RADIATION FROM REMATMING SURFACES, UNIT IS BUILY WITH A
SFALFO CASE AND IS PAINTED BLACK BUT CAN BE FINISH PER CUSTOMER
THFRMAL RFOUIREMENTS, UNIT 1S SPACE GUALIFIED AND IS USED ON A
USAF PROGRAM. UNIT 1S BaSTCALLY A PASSIVE UNIT WITH NO HEAT DISSI-
PATINN,

TEMP .,

DESIGH

)]
-57

2348
-29

338
148

344
160

ADIABATIC THERMAL AL{OWABLE SINK
DEG K/ F)

aualL

BTUZF  MIN MAX MIN  MaX

218 338
=57 148
238 344
-29 160

0P
MOE

INT



REF &
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TFM
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COMMUNTICATION SUBSYSTFH

EQUTPMENT ITEM TRANSMITTERS: FM

i TR o e ¥ o i e e S e o e o T s A e R R A o T e e T O T e A i R a0 O G D o T T A s

=460 13 =460 22
THE TRAVFEING WAVE TUBE AMPLIFIER IS AN_S=8AND AMPLIFIER USED ON

THF VIKING PROGRAM, IT HAS A PASSIVE THERMAL DESIGN OF CONDUCTIONM

TO THE ROTTOM SURFACE AND MOUNTING POINTS AND SOME RADIATION TO

SURROUNNING SURFACES ANM ENVIRONMENT, UNIT IS PAINTED wITH A

RLACK ENAMFL FPAINT BUT ¢AN BF FINTSH PER CUSTOMER THERMAL REQUIRE

MENTSe UNTT REAQUIAF A MaXTMUM OF 2 MINUTES FOR WARM UP PRIOR TO

REING OPFRATIONAL . , .

sEees® NOTF  CONDUCTIVE HEAT LOSSES MUST EXCEEDR 2B8. AWD 0. TO MAINTAIN THE MIN AND MAX OPERATING TEMP
sarund NOTE  CONOUCTIVE REAT LOSSES MUST EXCEED 2. AND Do TO MAINTAIN THE MIN ANO MAX QUAL TEMP

MTT-20]1 S=RAND FM - 1,0 RECT 402, 531, 90/ 25/ 626/626 063 29 29 9 -G 239 -0 23%
MOTOROLA TNC, { 2.3} [ &} { +02) 490 25 ( 5B/ 58) .63 53 53 5 =460 =~27 -460 -27
THE MTT-2n1 S~-BAND TRANSMITTER 1S DESIGN WITH A PASSIVE THERMAL
NESIGN OF CONDUCTION TD THE BOTTO# SURFACE AND MOUNTINGSs AND
RANIATION FHOM QTHER SURFACES, THE UNIT IS RAINTED WITH A& BLACK
PATNTe BUT CAN RE FINISH PFR CUSTOMER THERMAL REQUIREMENTS, UNIT
TS PaCKaGED IN A HFRMETICLY SEALED CASF.

#soou® NOTE  COMDUCTIVE HFAT LOSSES MUST EXCEED 18. aAND Ge TO MAINTAIN THE MIN AND MAX OPERATING TEMP
segeu® MNTE  CONDUCTIVE HWMEAT LOSSES MUST EXCEED 18, AND 0o TO MAINTAIN THE MIN AND MAX QUaL TEMP
MTT=501 S—3aND f™ 1.0 RECT 465, 605, 90/ 60/ ®48/94B .45 T1 71 9 -0 -0 -0 =0
MOTOROLA THC. { 2.3} { o5 ( w021  «20 60 (125/125%) .4% 128 128 +5 =460 =460 -460 =460

ThE TIT-Rnl S—BAND TRANSUITTER 1S DESIGN WITH A PASSIVE THERMAL

NESIGN OF CONDUCTION TO THE ROTTOM SURFACE AND MOUNTINGSs AND RAD-

TATION Frov THE REMAINING SURFACES. UNIT IS PAINTED WITH A BLACK

PAINTs RUT CAN BE FINISWH PER CUSTOMER THERMAL REQUIREMENTS. UNIT

IS PACKAGEN IN A HWERMETILLY SEALFD CASE. :

srass® NOTF  CONDUCTIVE HEAT LUSSES MUST EXCEED 52« AND 25. TO MAINTAINM THE MIN AND MAX OPERATING TEMP
s#aoss NATE  CONDULCTIVE HEAT LOSSES MUST EXACEED  52. AND  25. TO MAINTAIN THE MIN AND MAX Qual TEMP

S=RaND TranSMITTER 645 RECT 2419, 7374, .90/ 205/ B47/847 «57 39 39 5.5 -0 203 -0 264
FMR (14,41 t 2:6) ( 260 4590 205 78/ 78) 57 70 70 2% =460 =94 =460 15
THE S=BaND TRANSMITTER 1S DESIGN WITH A PASSIVE THERMAL CONTROL : :

OF RADIATYION AND COMDUCTTONM, UNIT I3 PAINTED HLACK BUT CAN BE FIN

ISH PER CUSTOMER THERMAL HEQUIREMENTS. UNIT IS SPACE QUALIFIED

AMD HAS BFFN SPACE FLOWN ONROARD THE TITanN III ON SEVERAL FLIGHTS,.

UNIT CASF IS5 HERMETICLY SEALED AND MAINTAINS ATMOSPHERIC

PRESSURE FOR EXTENDEDN PFRIONS. UNIT OPEHATE ON AN INPUT VOLTAGE

RaNGE OF 25 TO 32 vDC.

eesedd NOTF  CONDUCTIVE HEAT LOSSES MUST EXCEED 140, AND 0. TO MAINTAIN THE MIN AND MAX OPERATING TEMP
savea® NOTE  CONDUCTIVE HFEAT LOSSES MUST EXCEED 144, AND 0« TO MAINTAIN THE MIN AND MAX QUAL TEMP

a

INT

DESCRIPTION WFIGHT PACKAGE SURFACE VOLUME RAD. POWER POWER TIME ADIABATIC THERMAL ALLOWABLE SINK
MANUFACTURER AND KG SHAPE ARE A CURIC ALPHA/ WATTS DENSITY CONST. RISE RATE MASS TEMP. DEG K/ (F)
REMARKS {L8s) SOUARE CM EHMISS MIN/ Q/A HOURS DEG K/HR W-HR/K DESIGNMN GuaL
CM {FT) ] Max W/ M2 HIN DEG F/7HR  BTUSF  MIN  MaX  MIN  MAX
(FT) (HAFT2)Y  MAX MIN MAX )
TwTa S~BaAND L) RECT . 1972, SETB. 90/ 60/ 3067306 o Th 17 i7 3.7 -G 2h2 -0 268
WATKINS= [O4NSON [ 9.6} { 2.1) { «19} 85 60 [ 28/ 28) 78 30 30 2.0

INT

INT

INT
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COMMUNICATION SUBSYSTEM

EQUIPMENT ITEM POWER AMPLIFIERS

CWEIGHT

MAINTAIN

PAGE TIT-30

INT

InT

DESCRIPTINN PACKAGE SURFACE VOLUME RAD. Powen PouER TIME ADIABATIC THERMAL ALLOWABLE SINK
HANUFACTURER AND KG SHAPE ARE R CURIC ALPHA/ WATTS DENSITY CONST, RISE RATE MASS TEMP. DEG ®/(F)
REMARKS {LHS} SQUARE CM EMISS MIN/ Q7A HOURS DEG K/HR W~HR/K DESIGN Gl
CcMm {(FT) MaX W/ M2 | MIN DEG F/HH BTU/F MIN MAX MIN Max
(FT) (W/FT2)  Max MIN  MAX
S=-BaAND POJFR AMP a1 TANG 179, 131s 90/ 16/ 904/9046 W17 146 lae o1 -0 -0 «{ =4
RADIATION INC 3 ¢ o2} 4001 990 16 { B4/ B4) 17 262 262 el ~460 =4K0 -460 =46Y
THE UNIT 1S DESIGN WITH A& HEAT SINK RASE PLATE FOR CONDUCTION COOL
ING. UNIT IS MOUNTED TO COLD PLATE FOR COOLING. THE UNIT SEMICON-
NULTOR COMPONENTS ARE SOFT-SOLDERED TO THE HEAT SINK PLATE. UNIT
HAS AN ALLMINUM ANQNTZEN FINTISH RUT CAN BE FINISH PER CUSTOMER
THERMAL REQUIREMENT. UNTT WAS TESTED TO PRESSURE ALTITUDE OF 1 X
10-7 TORR, AMPLIFIER WETGHT IS LESS THAN 150 GRAMS (0.33 LBS), .
#poan® NOTF  CONDUCTIVE HEAT LOSSES MUST EXCEED 134 AND 3, TO MAINTAIN THE MIN AND MAX OPERATING TEMP
gessa® NOTE  CONDUCTIVE HEAT LOSSES MUST EXCEED 13, AND @ 70 MAINTAIN THE MIN AND MAX QUAL TEMP
2 AMPLIFIERS .3 RECT 171. B2« «90/ 10/ 584/584 o0l 45 45 ol -0 2z¢ -0 22
MSC [ &) { <P} U L00) .90 10 { 5S4/ S4) .4l a1 al el =460 =59 =460 =59
THF 9l0no SERIES S=8AND TELEMETRY AMPLIFIER IS A NON TUMABLE MICHO
WAVE INTEARRATED CIRCUIT POWER AMPLIFIER SPECIFICALLY DESIGNED FOR
USFE IN S$—aAND TELEMETRY SYSTEMS. THE UNLT TS DESIGN TO 8F INCOFORA
TED INTO a FOTAL SYSTEM PACKAGE. UNIT IS DESIGN WITh PASSIVE THER-
MaL CONTROL OF RADIATINN AND CONNUGTION TO SURFACES. UMIT HAS AN
ANDDIZED ALUMINUM FINISH RUT CaN AE FINISHED PER CUSTOMER THERMAL
REAUIREMENTS, UNIT DFSIGN FOP SPACE APPLICATION,
suser® NOTF COMDUCTIVE HEAT LOSSES MusT EXCEED 6. AND 0o TO MAINTAIN THE MIN AND MAX OPERATING TEMP
sesaet NOTF  CONDUCTIVE HEAT LOSSES MUST EXCEED 6+ AND 0., TO THE MIN AND MAX QUAL TEMP
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EQUIPMENT TTEM RF MULTIPLEXERS
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REF. DESCRIPTINN WEIGHT PACKAGE SURFACE VOLUME RaD. POWER POHER TIME ADIABATIC THERMAL ALLOWABLE SINK np
NO. MANUFACTURER AND KG SHAPE AREA CUBIC ALPHA/ WATTS DENSITY CONST. RISE RATE MASS TEMP. DEG K/ IF) MODE
REMARKS (LBS) SQUARE CM EMISS MIN/S QA HOURS DEG K/HR W-HR/K DESIGN Gual
’ c™ {FT) MAX W/ W MIN DEG F/HR BTU/F MIN MAX HMIN MAX
. {(FT) (W/FT2)  MaX MIN MaXx )
RFM 1 RF MULTIPLEXER l.6 RECT 1323. 2458. 290/ os ar 4 251 0 0 le3 241 324 241 32s INT
HAVECOM JHC, { 3.%) t 1ot { .09} A5 U { 0/ 0) .51 g 0 + 7 =25 125 2% 125

THE VIKING RF MULTIPLEX#R IS DESIGN A BUILT FOR THE VIKING MARS
LANDER, THF UNIT IS A PASSIVE DEVICE AND DOES NOT DISSIPATE ANY
POWF&®. [T HAS A PASSIVE THERMAL CONTROL OF CONDUCTION 10 THE
BOTTOM SURFACES AND MOUNTINGS AND RADIATION FROM THE REMAINING
SURFACES, UNIT IS PAINTEDR WITH A BLACK ENAMEL PAINT» BUT CAN BE
FINISH PER CUSTOMER THERMAL REQUIREMFNTS.

RFM 2 MULTIPLEXER 9 RECT 658, 1032. =90/ Qs ¢/ 0 e 56 4 0 .8 25%5 324 285 324 O INT
EMERSON FLFCTRIC ¢ 2.0) { «7) L .04) L90 0« 0/ )y .56 0 ] ot 0 25 0 125
THF MULTIRLEXER TS A PASSIVE ECECTRONIC UNIT WITH NO POWER DISSIPA
TION. THF UNIT [S DESIGN WITH &4 -PASSIVE THEWRMAL CONTROL OF RADIA-
TION AND CONDUCTTION FROW THE UNIT SURFACES, THE UNIT IS PAINTED
RLACK BUT CAN 8€ FINISH PER CUSTOMER THERMA[ REQUIREMENTS. UNIT
HAS A SEALFD CASE aND HAS BEEN SPACE QUALIFIED ONBOARD THE TITAN
TIT LAUNCH VEHICLE.
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EQUIPMENY I1EM DECODER
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1

NESCRIPTINA

WEIGHT PACKAGE SLURFACE VOLUME RAD. POWER POMER TIME

ADIABATIC THERMAL ALLOWABLE SINK oP
MANMUFACTURFR ANG KG SHAPE ARES CUBIC ALPHA/ WATTS DENSITY CONST, RISE RATE MASS TEMP. DEG KALFI MODE
RFMARKS (Las) SOIJARE (o} EMISS MIN/ Q/A HOURS DEG K/HMR w=MR/K DESION GuaL
M (FT) MAX W/ M2 MIN  DEG F/HF BTU/F MIN MAX MIN  MAX
(FT) {W/FT2} MAX MIN  MAX
MCH=904 DECNVER 1.4  RECT 551, 908. 90/ 2/ 417 47 o718 2 2 1.2 212 342 212 342 IHT
MOTOROLA INC. ( 3.0) { &) ( .03} .90 2 ( &7 &) .78 4 4 b =TT 166 ~T7 196

THFE MCR~-S04 COMMAND WECFIVER/DECODER 1S DESIGN wiTH A PASSIVE THER
MaL DESIGN OF CONDUCTION TO THE ROTTOM MOUNTIMG SURFACE AND RADIA- !
TION FROM THE OTHER SURFACFS. THE UNIT fAaS AN IHIDITE ALUMINUM
FINISH RUT CAN HE FINISH PER CUSTOMER THERMAL REQUIREMENTS. UNIT

15 PACKAGFD IN AN HERMETICLY SEALED CASE. UNIT RESPOND TIME FOR
COMMAND FS 1% MILLISECONDS MaXIwttm,
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INGTRUMENTATION SUBSYSTEM '

FuridIPMENT TTEM  PRESSURE TRANSDUCERS

REF. DESCRIPTINN #FIGHT PACKAGE SURFACE VOLUME RKAD. POWER POWJER TIME ADIABATIC THERMAL ALLOWABLE SINK ap
MO, MANUFACTURER AND K SHapPf AREA CUBIC ALPHA/ wATTS DENSITY COMST. RISE RATE MASS TEMP. DEG KFA(F) MONE
REMARKS (LRS) SQUARE CM EMISS MIN/ QFA HOURS DEG K/HR W=HR/K DESIGN GUAL
cM (FT) MAX W/ M2 MIN DEG F/HR BTUSF MIN MaX MIN MaXx
(FT) (W/FT2) Max MIN MAX
PRES 1 TRANSDUCER PRES, s 1 NDRT B 0a <35/ 0rs 0/ 0 25.77 1] 0 «1 233 344 233 34 INT
GULTON INDUSTRIES ¢ 3 ( o0 (0,001} 20 0t 0/ 025,17 0 0 .1 =40 160 =40 180

THE PRESSURE TRANSNUCER 1S A PASSIVE UNIT THAT MEASURED ABSOLUTE
PRFSSURE  UNIT HAS A PaSSIVE THERMAL DESIGN OF CONDUCTION TO THE
MOUNTING SYRUCTURE, &ND RADIATION TO ENVIRONMENT, UNIT IS MADE
FROM STATNLESS STEEL ANN HAS NG PATNT OR FINISH ON 1T. UNIT IS
SPACE WUALTFIED AnD IS ONROARD THE SKYLAR.

PREFS 2?2 TRANSDUCFR PRES, «3 CYLT Ai. 459, 235/ 0/ 0/ 4 3.93 0 0 2 23% 394 235 394 INT
CRALNWIN=L TMA { .8} [ ( .00) .20 0+t 0/ 03y 3.93 0 i «1 =34 2%0 =34 2590
THE PRESSURE TRANSDUCER IS & PASSIVE UNIT WITH NO POWER DISSIPA-
TION.  UNTT IS MAINTAINFD WITHIN THE AROQVE TEMPERATURE. RANGE AY
RANTATIOM TO ENVIRONMENT AND COMDUCTION TO MOUNTING. UNIT HAS A !
STATNLESS STEEL CASF . TRANSDUCER 1S SPACE QUALIFIED AND [S USED
ON TITAN TII LAUMCH VEHICLES PROGRAM, TRANSDUCER HAS VARIOUS
TEMPERATURF LIMITS DEFENDING ON MEDIUM SUCH ASs AIRs UDMHs N2H&s
AND NZ204,
PRES 3 TRANSDUCFR PRES. o2 CYLT T8, 48, «357 0/ 0/ 0 2,91 4] 0 «2 144 422 144 422 INT
GENISCO TECH CORP,{ .5} { D { 00 420 Q¢ 0 0) 2.91 0 0 +1 =199 300 =199 300
THE PRESSURE TRANSDUCER 15 A4 PASSIVE COMPONENT wiITH NO REAL POWER
NDISSIPATION. UNIT IS MAINTAINED IN ITS TEMPERATUHE RANGE BY THER-
MAL RADIATION AND CONRUCTION TO ITS ENVIRONMENT, THE UNIT STAIN-
LFSS STEFL. CASE IS NOT PAINTED OR FINISH IN AMY SPECIAL WAY OTHER
THAN STANDAKRD STATIMLESS STEEL FINISH,.
PRES 4 TRANSDUCER PRES, «3 CYLY 97 s 63, « 35/ o/ G/ 0 5.54 0 1] .2 269 310 269 310 INT
GULTON INDUS. INCal o) [ 1) [ «00) +20 0« 07 D) H9.54% 0 t]

o1 24 100 24 100
THE DIFFFRENTIAL PRESSURE TRANSDUCER IS & PASSIVE UNITe IT IS DE- -
SIGN Tu INDICATE A PRESSURE DIFFERENCE UF + TO = 3,45 N/CM SO  +
TO =5.0 PSTDYe UNIT HAS NO REAL POWER NISSIPATION AND ITS TEMPERA
TURE I35 »aTNTAINED BY CONNUCTION AND HADIATION TO THE SURRQUNDING,
UNTT IS mank FROM STAINLESS STEEL AND IS HESMETICLY SEALED. UNLT
HAS NO FINTSH, TRANSDUCER IS SPACE NUALTFIED anD IS5 USED ONBOARD
TITAM IT1F LAUNCH VFHICLE.
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EQUIPMENT ITEM TEMPERATURE TRANSDUCFRS

REF & DFSCR[PTTHN WFIGHT PACKAGE SURFACE VOLUME RaD. POHER POWER TIME ADIABATIC THERMAL ALLOWABLE SINK or

ND, MANUFACTURER AnD K& SHAPE AREA CUBIC ALPWA/ WATTS DENSITY CONST. RISE RATE MASS TEMP. 0OEG K/ (Ff) MODE
REMARKS (LBs} SQUARE CH EMISS MIN/ Q/A HOURS DEG K/HR W-HR/K DESIGN GUaL
M (FT} MAX W/ M2 MIN DEG FAHR BTU/F MIN MAX MIN  MaX
(FT} (W/FT21 - HMAX MIN Max
TEMP 1 TRANSDUCER TEMP o0 RECT 10. s o3%/ 0s 0/ D 4.37 0 0 «0 148 423 148 423 T

HY=CAL ENGINEERING( .1) t .0 [ «00) 20 0 ( 0/ 0) 4,37 0 0 L0 -193 302 ~j93’ 302
THE TEMPERATURE TRANSDUFER IS A PLATINUM UNIT, IT IS A PASSIVE -
UNIT THAT HAS A MAXIMUM WFIGHT OF & GRAMS. TRANDUCER THERMAL
CONTROL IS SIMPLY RADIATION AND CONDUCTION, UNIT CASE IS S5Tain-

LESS STEFL. AND DOES NOT HAVE ANY PAINT Ok FINISH ON IT, UNIT IS
SPACE QUAL TFIED AND SEVERAL DOZEN OF THIS UNIT AHE ONBOARD SKYLAB
SUPPLING TEMPERATURE READINGS,

o
]
o

TEMP 2 TRANSDUCER TEMP, 'Y CYLI B 2e¢ 0357 0s Gr 0 22.38 0 235 422 la4 310 INT
: ROSEMOUNT ENGR, CO(  .4) ¢ L0 (.00} 2D 0 ¢ 07 0122.,38 0 0 «l =34 300 =-19% 109

THE SURFACF TEMPERATURE TRANSDUCER IS DESIGN TO MEASURE THE SUR-

FaneE TEMPERATIURE OF THE PROPFLLANT L INES WHICH FEED THE ATTITUDE

CONTROL SYSTEMa UNIT IS A SEMI-CYLINDRICAL WITH A THICKNESS OF

0.256 CM (0,10 INY AND AN INSIDE DIAMETER OF 0,32 CM (0,185 IN).

TRANSDUCEw IS A PASSIVE UNIT THAY CONDUCTS AND RADIATE TO THE

SURRNUNDING. UNIT HAS ND PAINT OR OTHE# THAN STANDARD STAINLESS

STEEL FINISHe UNIT IS SPACE QUALIFIED AND IS USED OM TITAN IT1i.

(=1

TEMP 3 TRANSDUCER TEMP, .3 . CYLI 32. 1la 35/ g/ Bs/ 0 17,05 o «2 £2ht 310 266 310 INT
"ROSFMQUNT ENGR, £O{ .6} [ «0) [ .00) L20 Ot 0/ 0117405 0 0 ol 13 100 1¢ 100 -
THF BULK PROFPELLANT TEMPERATURE TRANSDUCER HAS A PROBE THAT IS
12.7 CMrs,n IN) LONG AND IS .64 CM (0.25 IN) IN DIAMETER, THE
PROBE IS EXTENDED oLL THE WAY INTO THE PHROPELLANT TANK, THE SENS]-
TIVE ELEMENT I5 THERMALY ISOLATED FROM THE UNIT 80DY. THE UNIT
THERMAL DESIGN TS TO RADTATE AND CONDUCT TG THE SURHOUNDING. TRANS
"DUCER IS HASTCALLY A PASSIVE DEVICE WITH NOQ POWER DISSIPATION.
UNIT IS SiraACE QUALTFIERD ON TITAN TIT PROGRAM,

TEMP 4 TRANSDUCER TEMP. ) CYLI 4b, 19, 35/ 0/ 07 0 %.20 [/} 0 2 219 355 219 455 InT

ROSEMOUNT ENGR, CO{  o4) [ .0 { 00} 20 0 ¢ 07 0y S.20 0 0 1 =65 179 =65 179

THE TEMPERATURE TRANSODUCER IS A PASSIVE UNIT wiITH NO REAL POWER )

DISSIPATION. UNIT HAS A PROBE THAT IS 4.6 CM{1,8 IN) LONG THAT

1S PLACEN TNSIDE THE PROPELLANT TANK AND MEASURES THE PROPELLANT

TEMPERATURE. THE TRANSDUCER THERMAlL, DESIGN IS TO CONDUCT AND RADI-

ATE TO THE SURROUNDINGS, UNIT IS MADE FROM STAINLESS STEEL ANTY IS

MOT PAINTEN. TRANSDUCER IS SPACE QUALIFIED AND FLOWN ON SEVERAL

TITAN VEHICLES
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EQUIRPMENT ITEM CURRENT MEASUREMENTS
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REF .
NO .,

DESCRIPTION REIGHT PACKAGE SURFACE VOLUME RAD. POWER POMER TIME ADIABATIC THERMAL ALLOWABLE SINK ap
MANUFACTURER AND KG SHAPE AREA CUREIC ALPHA/ WATTS DENSITY CONST. RISE RATE MASS TEMF., DEG K/if) #MODE
REMAKKS (Las) SAUARE CM EMISS MIN/ @Q7/a HOURS DOEG K/HR W-HR/X DESIGN Qual
CM™ (FT) MAX W/ M2  MIN DEG F/7HR BTU/F MIN MAX MIN MAX
FT) (W/AFT2)  HAX MIN MAX
SHUNTS-CURRENT =1 RECT 106, Tee 090/ o/ s 0 « 37 0 Q «1 223 374 223 378 INT
MAHTIN MARIFTTA t 3 { 1) t 00} 90 0t 0/ 0y L37 0 ¢ .1 =58 2p0 =-58 220

THE CURRENT SHUNT 1§ A PASSIVE DEVICE USED Y0 MEASURE CURRENT
FLOW,  THF SHUNT HASF IS MADE FROM A FIBERGLASS WITH THE ELEMENT
ASSEMBLY MADE OuT OF NICkEL CHROME ALLOY. UNIT HAS NO REAL. POHER
NISSIPATINN: AND CONTACT STUNS ARE ISOQLATEN FROM REST OF SHUNT
PASE. WUMNIT 15 NOT PAINTED AND 1S SPACE QUALIFIED FOR TITAN.
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ELECTRICAL POWER SUBSYSTEM

EQUIPMENT ITEM FUEL CELL POWER SYSTEMS

—‘ﬁ-—-----------_-_ﬂ-w-—----——---u---—--'--—-'-—--‘--—-q‘---d-ﬁ----—-‘-lﬁ4-“-—--—-------w——--.-«---—---ﬂ------—-w----#------w--ﬁn---—

REF. NESCRIPTION WETGHT PACKAGE SURFACE VOLUME RaD. POHER POWER TIHE ADIABATIC THERMAL ALLOWABLE SINK 0p
NO, MANUFACTURER &NO K G SHAPE AREA CURIC ALPHA/ WATTS DENSITY CONST. RISE RATE MASS TEMP. DEG X/ L(F) MUDE
REMAHKS . (LBs) SQUARE CM EMISS MIN/  G7A HOURS DEG K/HR W-HR/K DESIGH QuaL
CH (FT) MAX W/ M2 MIN DEG F/HR BTU/F MIN MaX MIN Max
(FT1 td/FT2) MAX MIN MAX
FC 1 TUG FUEL CFLLS 15.0 RECT 4426, 18l13. .20/ az2e/ #53/728 1.97 68 27 12a6 -0 =1} =0 -0 CONT
PRATT AND #HITNEY {33.0) ¢ 4.8) { A4} 05 322 (1727 &7y 3.57 123 4K Gt =460 —4p0 =460 =461

THE FUEL CFLLS FOR SPACF TUG ARE AT PRESENT IN DEVELOPMEMT FOR

NAaSA~LERD AMD THE USAF. UNIT IS nESIGN TQ USE A& HANTATOR FOR ACT~

IVF COOLING SYSTEM, IN ADDITION UNIT HAS A MULTI-LAYER IMSULATION

RLANKET aRCUND [T, AROVE TEMPERATURES aRE ThF FUEL CELL INTERNAL

TEMPERATURESs WITH R2.2 DEG (180 DEG.F) BEING THE NORMAL OPERAT-

ING TEMEERATURE. THE LIMITING FACTOR ON THE LOwW END OF THE TEMF =

RATURE RAMGE IS5 THE FREEZING POINT OF wATER, '

srenat NOTE CONDUCTIVE HEAT LOSSES MUSY ExCEED 315, AND 800, TO MAINTAIN THE MIN AND MAX OQPERATING TEMP
sosee® NOTE  CONDUCTIVE HEAT LOSSES MUST EXCEED  31%. AND  d00. TO MAINTAIN THE MIN AND MAX Qual TFMP

Fc 2 FUEL CELLS P6.3  RECT 9529, 61779. «20/ 30/ 31/ 31 12,72 1 1  20.4 -0 -0 -0 288 conT

GENFRAL FLECTRIC {R7.9) (10.3) {2.18) .05 0 ( 2/ 2yl2.72 2 2 10.8 -460 =460 =460 60
THE FUEL CFLLS FOR SPACE TUG APE AT PRESENT IN THE DEVELOPMENT

STAGFs THFE DATA IS HASED ON A NASA TECHNULOGY STUDY OF FUEL CELLS

FOR SPACF SHUTTLE. THE UNIT HAS AN ACTIVE THERMAL CONTROL OF

CIRCULATING COOLANT TO MAINTAIN THE FUEL CELL INTERNAL OPERATING

TEMPERATURE AT 65 T0 82 DEG C (150 TO 180 DEG. F)e IN AODITION TO

COOLANT SYSTEM THE UNIY IS COVEWED WITH A MULTI-LAYER INSULATION ~

BLANFET. FREFZING POINT OF WATER IS THE TEMPERATURE LIMIT ON UNIT,

seawce NOTE CONDUCTIVE HEAT LOSSFS MUST EXCEED  15. AND s 10 MAINTAIN THE MIN AND MAX OPERATING TEMP
svsane NNTF CONDUCTIVE HEAT LOSSES MUST EXCEED ~ 15. AND 0. TO MAINTAIN THE MIN ANP MAX QUat TEMP
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FQUIPMENT PHYSICAL CHARACTERISTICS AND CONSTRAINTS CATALOGUE
ELECTRICAL POWER SURSYSTEM

EQUIPMENT ITEM BATTERIES

THE 29 AH RAATTERY 15 DESIGN FOR PASSIVE THERMAL CONTROL OF RADIA-

TION AND CONDUCTIOM TO THE SURROUNMING ENVIHONMENT, UNTT HAS

a POLISHWEN TETANIUM FINTSH. THE BATTERY IS SPACE QUALIFIED aND

HAS REEN USED ONBOARD TegE TITaN TIT FOR SEVvERAL YEARS. THE

BATTERY wAS AN APPROXIMATE 90 PRECENT EFFICIENCYs AND UNIT POWER
CDISSIPATION IS A FUNCTION OF YHE UNIT LOADS. UNIT OPERATING VOLT-

AGE RANGF IS 25 TO 31 vnC.

weana® NOTE  CONDUCTIVE HEAT LOSSES MUST EXCEED 26, AND 0. TO MAINTAIN THE MIN ANP MAX
sosaes NOTF  CONDUCTIVE REAT LOSSES MUST EXCEED 264 AND 0. TO MAINTAIN THE MIN AND MAX

165 aAH PRT BATTERY 36.7 RECT 4562, 19640 490/ 45/ Q87153 3.48 1 2 3l.3

" AGLE-PICHER INDUS (91.0) { 4.9) § 469) o990 70 ( 9/ 143 3,30 2 6 1645

THE 165 au=-HR BATTERY HAS A PASSIVE THEHMAL CONTROI| OF CONDUCTION
TH MOUNTING SURFACE AND RADIATION FROM THE OTHER SURFACES. UNIT

IS PAINTED WITH A ALACK PAINT BUT CAN HE FINISH PER CUSTOMER THER-
MAL REQUIREMENT, TUE BATTERY DISSIPATED POWER IS A FUNCTION OF

THE QATTFERY LOADS wITH THE UNIT BEING APPROXIMATELY 90 PERCENT
EFFICIENT, UNIT IS SPACE QUALIFIED An0 WILL BE USE ONBOARD THE
TRANSTAGF TN UP=-COMING {_ AUNCHES

15 AMP=HR BATTERY R.6 RECT 1303. 3079. 90/ B2/ 479/736 1.37 10 16
FaGi.F PICHER (19,01 ) { lad) { «11) .90 96 ( 44/ 68} 1l.24 19 29
THE AHOVE 15 AMP-MR BATTERY IS ONLY CAPABILITY DATA BASED ON

AN EXISTING % AMP=HR BATTERY, THFE UNTT WILL HAVE PASSIVE THERMAL

CONTROL OF RADTATION AND CONDUCTION, INM ADDITION UNIT wIlLL RE

SEALFD aAMD PAINTED HLACK OR PER CUSTOMER THRERMAL REUUIREMENTS.

UNTIT IS asSUMED TO 8F 90 PRECENT EFFICIENT wITH 16 PRECENT OF BATT

ERY DISCHARGE POWER GENFRATED AS INTERNAL HEAT. BATTERY TEMPERA-

TURE RANGE IS BASED ON UNTT BEING USED ONCE,

[P
. »
[ H

pace I11-37

OPERATING TEMP

QUAL

241
~24

-0
-450

TEMP

2ald 192 306
44 =113 a8

305 -0 305
8% -a6l | 89

sosas® NOTF CONDUCTIVE HEAT LOSSES MUST EXCEED 53¢ AND 0. TO MAINTAIN THE MIN AND MAX OPERATING TEMP
vzaasd NOTF CONDUCTIVE HEAT LOSSES MUST EXCEED 53, AND Os TO MAINTAIN THE MIn AND MAX QUAL TEMP
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NDESCRIPTION WFIGHT PACKAGE SURFACE VOLUME RaAh. POMER POWER TIME ADTABATIC THERMAL ALLOAABLE SINK
MANUFACTURER AND %G SHAPF AREA CUBIC ALPHA/ WATTS DENSITY CONST. RISE RATE MASS TEMP. NeG KA(F)
QEMARKS (LBS) SOUARF CM EMISS MINZ Q74 HOURS DEG K/HR W=HH/K DESTUM QUAL
CcM {(FT) MAX W/ M2 MIN DEG F/7HR BTU/F MIN ™MaX MIN  Max
(FT) (W/FT2) MAX MIN  MaX
25 AM PHYT, HATTERY 16.3 RECT 3605, 14017, 45/ 2/ T/ 77 13.44 0 2 13.0 -0 2RY -0 289
ELECTRIC STORAGE (36.0) ( 3:9) L 49 13 28 ( 0/ Ty 9.09 0 4 6.9 -460 6l -460 61
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